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[OFFICIAL NOTICE. } 
Respecting the Official Work of the American Gas 
Light Association. 
eet aia 
AMERICAN GAS LIGHT ASSOCIATION, q 
SECRETARY'S OFFICE, 

530 Broadway, N. Y., Dec. 13, 1904. \ 
To the Members American Gas Light Association: As there seems to 
be some misunderstanding respecting the standing “of the official 
management of the Association, members will please note that the un- 
dersigned is the Secretary of the Association, and that Mr. A. E. For- 
stall is carrying forward the work of the Practical Class. All cor- 
respondence in connection with the Practical Class shoud therefore be 
addressed to Mr. A. E. Forstall, 58 William street, and all other matter 
pertaining to the Association to Mr. GrorGE G. RAMSDELL. Secretary, 
at the above address. 








[OFFICIAL NOTICE. ] 
Wrinkle Department, Ohio Gas Light Association. 
e- ia 
OxnI0 Gas LIGHT ASSOCIATION, 
OFFICE OF SECRETARY, 
DELAWARE, O., Nov. 21, 1904. 


The Editor of the Wrinkle Department, Mr. E. E. Eysenbach, General 
Manager of the Binghamton (N. Y ) Gas Company, earnestly solicits 
the co-operation of the fraternity for contributions to be presented to the 
Twenty-first Annual Meeting of the Association, which is to be held at 
the Hotel Schenley, Pittsburg, Pa., March 15th, 16th and 17th, 1905. 

Editor Eysenbach will be pleased to receive contributions not later 
than February 10th. Work for the good of the cause and send him 
your ‘‘ Wrinkles.” T. C. Jones, Secretary. 








[OFFICIAL NOTICE. | 


Bureau of Information, Ohio Gas Light Association. 
— —— 


Ciry oF Lincotn Gas Co., } 
LINcoLy, ILLs., Oct. 10, 1904. § 

To the Fraternity: At the last meeting of the Ohio Gas Light Asso- 
ciation a Bureau of Information was decided upon, the idea of which 
is to render assistance to members who may have questions coming up 
or difficultles arising respecting which they would like some help. This 
Bureau has been established and is now ready for business. A number 
of co-Editors have been appointed to whom the various questions will 
be referred. As this is the first Bureau of Information attempted by 
any Association, it is hoped that the members will take advantage of its 
opportunities. The co-Editors are as follows: 

Distribution.—E. E. Eysenbach and M. E. Malone. 

Accounts and Bookkeeping.—D. W. Low and Chas. Ritter. 

New Business and Gas Appliances.—F rank D. Moses, Ralph Wood- 
ward and F.. Cavanagh. 

Chemistry.—H. b. Harrop and Clarence Lomax. 

Retort House.—Moses Coombs. . 

Natural Gas.—W. H. Hammon and Geo. W. Barnes. 

All questions should be addressed to the Editor, at Lincoln, Ills. 

Very truly yours, 





The Market for Gas BeCusrities....v000cscccsessessesveasee exe ee ee 1014 


H. L. Oups, Editor Inform 
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BRIEFLY TOLD. 
seilaninanie 

DeaTH OF Mr. THomas H. Bircu, Srk.—With exceeding regret we 
have to chronicle the death of Mr. Thomas H. Birch, Sr., who passed 
away at his home in Carthage, O., the afternoon of the 18th inst. 
His death was all the more grievous in that it was altogether unlooked 
for, hardly any premonition of its approach having been manifested. 
The Stacey Manufacturing Company, of Cincinnati, O., in announcing 
to us the sad event, writes: ‘‘ For 36 years he has faithfully served the 
interests of this Company, and we take this means of paying our respects 
to his memory as a man distinguished for a fine sense of honor, a strict 
regard for his obligations and a thorough consideration of the rights and 
feelings of others.” This tribute is certainly of the sort that may not be 
gainsaid, for it was prepared by men with whom he had been associated 
for well over a third of a century in the closest of business ties and the 
nearest of personal relations. 





DEATH OF Mr. Frank MurpHy.—Another death in the ranks we have 
to report is that of Mr. Frank Murphy, of Omaha, Neb., whose demise 
occurred in the Hotel Waldorf-Astoria, N. Y., early the morning of the 
12th inst. Deceased, who was in his 64th year, having been born in. 
Pittsburg, Pa., July 31, 1841, became a resident of Omaha in 1887, and 
there his life work was done, and so well done, from a goods’ poiut of 
view, that at the time of his death his wealth was counted in the mil- 
lions. He was interested in a great number of sound enterprises in and 
out of the State of Nebraska, and besides being President of the Omaha 
Gas Company for several years, was also one of its largest shareholders. 
Mr. Luther Drake. a prominent official in the Merchants National Bank 
of Kansas City, and who had been associated with Mr. Murphy in a 
business way for 25 years, speaking of the deceased, said: ‘‘ I never 
knew a man who had a sounder business sense, and his judgment was 
sought in financial affairs by the best business men of the city. He was 
greatly loved by all who worked for him because of his kindness and 
consideration.” We have received no mention respecting the funeral 
services, 

NoTEs—— 

THE lessees or proprietors of the Hartford (Conn.) City Gas Light 
Company have determined to, in the near future, extend their mains 
to the outlying district of East Hartford. It is likely the extension will 
be made early in the spring. 2 


THE plant and franchises of the Vineland (N. J.) Gas Company have 
been purchased by Mr. Liddon Flick and associates, of Wilkes-Barre, 
Pa. The plant will be rebuilt. 


THE reorganization of the El Paso (Tex.) Gas, Electric Light and 
Power Company has been completed. The title of the succeeding cor- 
poration is that of the El Paso Gas and Electric Company, and its 
executive management is: President, George F. Goodnow, Waukegan, 
Ills.; Vice-President and Treasurer, C. H. Bosworth, Chicago; Secre- 
tary, W. J. Cook, Chicago; Asst. Sec. and Treas., George D. Flory: Gen. 
Manager, Thomas J. Jones. A reduction of 50 cents per 1,000 in the 
gas selling rate was ordered, and it was also voted to expend $50,000 in 
plant betterment. 


THE Pasadena (Cal.) Consolidated Gas Company informs us that 
after January ist the selling (net) price for gas there will be 90 cents 
per 1,000 cubic feet. That’s a pretty low figure for the district named. 


THE final details in the taking over of the Huntington (L. I.) Gas 
Company by the Huntington Light and Power Company have been 
completed. Messrs. Street, Wykes & Co., of New York, no longer have 
any interest in the Company, the interests of which they managed 
wisely and well from the very construction of the plant. 





THE Hon. Thomas Winship, at one time prominent in the affairs of 
the Citizens Gas Light Company, of Wakefield, Mass., died at his home 
in Wakefield the night of the 12thinst. Deceased was born in Wakefield 
(at the time the place was known as South Reading), October 14, 1826, 
and was widely and well known through central and western Massa- 
chusetts. His wife, a son and a daughter survive him. 


THE capital stock of the Dayton (O.) Gas Light and Coke Company 
is to be increased to a total of $1,000,000, 


Gas men who are of the order rational, thought that Prof. Bemis, 
whose peripatetic stands against the “‘ gas system” legitimate some 


Gas Leakage.’ 


Oe 
By Mr. F. 8S. Cripps. 


It is of the utmost importance that all who have to do with the man 

agement of gas apparatus, should appreciate the enormous loss of gas 
which may take place through a very small hole—such, for instance. as 
that left by a rivet falling out of a joint in a gasholder sheeting. The 
object of this communication is to give easy rules, followed by a table, 
indicating the quantity of gas which can escape through small holes 
direct into the atmosphere. When once this is appreciated, it will be 
seen how essential it is that all above ground apparatus, particularly 
gasholders, should be periodically examined for leaks. We hear sv 
much about *‘ unaccounted-for” gas, but it is to be feared we do not 
always look in the most likely places to find it. 

The quantity of gas escaping from a leak in an underground gas main 
is not so serious as that from a similar sized leak above ground where it 
has free access into the open air. The ground offers considerable fric- 
tional resistance to the flow of gas in the former case, depending entire- 
ly on the closeness with which the main is muffled by it. It is there- 
fore impossible to give any hard and fast rules for leaks in underground 
mains, where the gas cannot get away freely. Hence, the rules and 
tables which follow apply only to leaks in the open air. By the exer 
cise of judgment they may be serviceable in determining rougbly the 
loss from underground leakage; but this is not their primary use. 

The general formula for the escape of gas through an orfice is— 


2 7 73.2 sogabe 29.92 ° 
V= 2. x(1 + a t)x —— 


12 h 
Where V = velocity of discharge in feet per second. 
2 g = 64.4, 
p= pressure of gas (in inches of water) in the vessel from 


which gas is escaping—i.e., the difference in pressure out- 
side and inside. 


773.2 = volume of air at 32° F. under pressure of 29.92 inches. 
8 = specific gravity of gas, taking air as 1. 
t = temperature. 
h = barometric pressure in inches of mercury. 
Filling in these values, and assuming s = 0.44; ¢ = 62° F., andh = 


29.92, we have— 


_4/ 644 p * 773.2 x 29.92 — 


¢ $3 








V=V —t9 x 0.44 x 29.92 *( I+ G53 
That is— Re ar ual a 
: 52. 
V= nab bees = x p or 99.9 y p, 
which for all practical purposes we may write in the very simple form — 
V=110V p. 


The highly complicated formula with which we started has, therefore, 
been condensed into a very simple rule—viz., the velocity is equal to 100 
tines the square root of the pressure. 

But the velocity is affected by the shape of the orifice, and, therefore 
it becomes necessary to multiply the above formula by a constant, de 
pending upon the kind of opening. For a circular opening in thin 
plate, such as we are considering, we find that the constant varies 
(according to Welsbach) from 0.56 to 0.79. Taking it as 0.61,we have- 


V = 100 x .61 x y p. 
Now, given the velocity of the escaping gas, we can easily determine 
the quantity of gas which will be discharged. We have simply to mul 
tiply the velocity by the area of the opensng in square feet, or— 
A 


when d = diameter of hole. The formula then becomes— 


g.= 10 x 0.61 « V p xd? x 0.7854 


where = quantity of gas discharged in cubic feet per second. 

It is, however, more convenient to have the quantity per hour or per 
quarter, as the loss is then more apparent and appeals to us with greate! 
force. If, then, we multiply by 3,600 (the number of seconds in | 
hour), and reducing, we have— 


Q,=1,197.7V px d@ 





years ago were of the daily and nightly order, was dead. He isn’t; he’s 
been earning a fee up Boston-way with Boston’s Mayor lately. The 
Mayor can have him at so much per day, Lawson might like to hire 
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which for all practical purposes we may write— 


1, Journal of Gas Lighting. i. 
2. For verification of the general formnla see D. Kinnear Clarke's “ Rules and Tables. 
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?, = 1,200 Vp x - 


This is the practical formula we have been seeking, and it may be 
written in words thus: To find the quantity of gas (in cubic feet) which 
can escape per hour from a circular hole in a thin plate, multiply the 
square root of the pressure by the square of the diameter of the hole 
(in inches) and by 1,200. 

To give it a practical application, we will suppose that a rivet has 
dropped out of the top sheeting of a gasholder, leaving a hole } inch 
diameter, and thatthe pressure of gas in the holder is 8 inches. It is 
required to know how much gas escapes per hour. Filling the values 
in the formula, we have— 


Q, = 1,200 x V8 x 0.25? 
or 1,200 x 2.83 x 0.0625 = 212 


That is, gas would escape at the rate of 212 cubie feet per hour; and, as 
there are about 2,190 hours ina quarter, the total leakage from the }-inch 
rivet hole would (unless stopped) amount to no less than 464,280 cubic 
feet, or nearly half a million cubic feet per quarter! 

Little more need be said; but to still further emphasize the import- 
ance of paying attention to what some might otherwise think trivial | 


matters, a table follows giving the loss under various gas pressures | 





direct results that have followed the work of this committee and the dis- 
cussion that has proceeded from it, have proved to be of such value as 
to wholly justify all that has been done by all the parties concerned. 

I think, however, that in the presentation up to this date, several 
very important aspects of the general subject have been lost sight of or 
overlooked. The discussion has proceeded as if there was little or no 
variation in the quality of cements, also as if there was one invariable 
purpose in the analysis of cements, and further, the analysis of the 
slurry and other substances used in the manufacture of cement has been 
mixed up with the analysis of cements, as if the sole object of the com- 
mittee had been to devise the best scheme for the anaylsis of a uniform 
material for a uniform purpose. 

Now I think it is quite clear that the problems presented to a chemist 
in a cement manufactory, and the problems presented in a city labora- 
tory, and the problems presented to Dr. Hillebrand, are wholly differ- 
ent and require for their solution consideration of wholly different meth- 
ods of procedure. The problems presented to Dr. Hillebrand were 
wholly scientific and have been treated by him in a manner that leaves 
nothing to be desired. If I understood him correctly, in a conversation 


| he said that the technical aspects of the subject had not been presented 


to him and had not been considered by him. Such a conclusion is to 
be reached from a perusal of his papers. A further conclusion is to be 


Leakage of Gas Under Pressure, Through Round Holes in Thin Plates. 








Leakage in Cubic “eet per Hour Through a Hole. 

















Pressures 
in Inches of cig ; 
Water. 1's-Inch ¥4-Inch 4-Inch ¥4-Inch 3%4-Inch 1-Inch 1%-Inch 2 Inches 3 Inches 
Diameter. Diameter. Diameter. Diameter Diameter. Diameter. Diameter, Diameter. Diameter. 
2 6 26 106 424 954 1,697 3,818 6,788 15,273 
4 9 37 150 600 1,350 2,400 5,400 9,600 21,600 
6 11 46 183 735 1,653 2,939 6,613 11,757 26,454 
9 14 56 225 900 2,025 3,600 8,100 14,400 32,400 
12 16 65 260 1,039 2,338 4,157 9,353 16,627 37,412 
16 19 75 800 1,200 2,700 4,800 10,800 19,200 43,200 
25 23 94 375 1,500 3,375 6,000 13,500 24,000 54,000 
| 1 
Pressures. Leakage in Cubic Feet per Quarter. (Holes as Above ) 
2 | 14,510 58,070 232,280 929,130 2,090,540 3,716,550 8,362, 160 14,866,200 33,448,650 
4 | 20,530 82,120 328,500 1,314,000 2,956,500 5,256,000 11,826,000 21,024,000 47,304,000 
6 | 25,140 100,580 402,300 1,609,300 3,621,000 6,437,000 14,484,000 25,749,000 57,936,000 
9 30,800 123,200 492,700 1,971,000 4,435,000 7,884,000 17,739,000 31,536,000 70,956,000 
12 35,600 142,400 569,700 2,279,000 ~~ 5,127,000 9,114,000 20,507,000 36,457,000 82,027,000 
16 41,060 164,200 657,000 2,628,000 5,913,000 10,512,000 23,652,000 42,048,000 94,608,000 
25 | 51,300 205,300 821,000 3,285,000 7,391,000 13. 140,000 29,565,000 52,560,000 118,260,000 
Notes on Tables. 


This table may be extended indefinitely (either way) by remembering that the quantity of gas passing varies as the square roots of the 


pressures, and also as the squares of the diameters of the holes. 


In this way, it would be serviceable when determining the gas way in different parts of apparatus; the allowable frictional resistance 
being represented by the pressure taken either directly or indirectly from the table, the areas of gas ways being similarly determined. 

At the best, such tables are only approximately correct, as the passage of gas is liable to so many disturbing influences. Hence, fractions 
of a cubic foot are omitted in the upper half, and the quantities are given in round numbers in the lower half of the table. 

Of course, no leakage from the larger holes given would be likely to continue for 3 months without being found out; but the quantities 
have been stated for all sizes mentioned in the upper half of the table, to make it complete. 














from holes of different sizes, per hour and per quarter. It will be seen 
that the holes vary from 1-16th of an inch up to 3 inches in diameter, 
and the pressure from 2 inches up to 25 inches of water pressure. A | 
study of this table should convince the most careless of the importance | 
of attending to leaks. 








The Technical Analysis of Cements’ 


— —|—__ — 
By Mr. 8. F. PEcKHAM. 


The recent publication of the paper, by Mr Bertram Blount, on ‘‘The 
Analysis of Portland Cement,” agains brings to the attention of chem- | 
ists this important question that has been allowed to slumber for some 
nonths. 

The very satisfactory results and conclusions reached by Mr. Blount, 
with which I almost wholly agree, led me to a_reperusal of the papers | 
read by Dr, Hillebrand, and to a reconsideration of the subject. The | 


reached by their perusal, viz., that such methods of manipulation as he 
recommends, intrinsically. valuable as they are, can be used to very 
little purpose by the class of manipulators that he describes. 

It is to be presumed that a majority of these men who work with 
dirty water and impure reagents have passed scores of examinations 
sucessfully, and have worked up with the aid of their instructors, a the- 
sis for a doctor’s degree, cramming themselves full of information 


about things without the slightest appreciation of the temperamental © 


and physchological qualities essential to the solution of chemical prob- 
lems. I once remarked toa young professor of chemistry that a suc- 
cessful chemist must be a creator. He stared at me in open-eyed won- 
der and asked me where I could find one. What more striking demon- 
stration could be found of the truth of-Sir William Ramsay’s strictures 
on technical education, that present methods develop memory and 
leave the inventive faculties dormant; that they show only what a man 
knows and not at all what he can do. ; 

























practical value of the conclusions reached by Mr. Blount cannot be _ To return to our subject, it seems to me that while the strietly scien- 
overestimated, and I say this without any intention of understimating | tific aspects of the subject have been discussed in a masterly and well 
the intrinsic value of all the work done by Dr. Hillebrand, and Mr. | nigh exhaustive manner, resulting in the presentation of a large amount 
R.chardson’s committee. Whether or no it is desirable to formulate a | of analytic data of the greatest value, the questions. have been left 
process of analysis that all chemists may be expected to follow, the in- | wholly undetermined whether or not.ultimate methods of analysis are 
— Se RE are | to be applied indiscriminately to the solution of the three classes of 
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problems mentioned above; or, if proximate methods are preferable, in 
what cases are they preferable? 

Those engaged in the manufacture of cement can best decide what 
method of analysis will best solve the problems presented to them. 

So, too, those who use cement and those who control the'use of ce- 
ment can best decide what methods are best suited to the time, place, con- 
ditions and identity of the problems presented to them for solution. For 
illustration: In a laboratory where determinations of lime are of daily 
occurrence, the use of premanganate solution may be both convenient 
and expeditious, ; but in a laboratory where the work is very varied 
and the aggregate of lime determinations does not occupy more than 6 
weeks in a year. more time is lost in adjusting the permanganate solu- 
tion than is saved by its use. There are a multitude of reasons, too 
numerous to mention, why the judgment of Mr. Blount is sound, that 
each chemist should be left free to decide for himself what analytical 
methods he will use, for if the analyst is not capable of making this de- 
cision, he is like a general in the field, subject to the dictations of a 
bureau. 

Instead of having a number of uniform problems presented to this 
laboratory relating to cements, scarcely two of them have been exactly 
alike.» To treat them uniformly by the most elaborate method of ulti- 
mate analysis, even as faultlessly arranged as that of Dr. Hillebrand, 
with determinations of tintanium and phosphates, carried to a thou- 
sandth of a per cent., and with silica twice evaporated, and all the other 
refinements, would be a waste of time to little or no purpose. First- 
class cements containing a minimum of insoluble matter are rarely 
brought to this laboratory. The first determination I make is for ‘‘mat- 
ter volatile at a red heat.” For this purpose we, sometime ago, installed 
an electrical muffle that with a current of given intensity, controlled 
by a rheostat, gives a uniform low red heat. Using 2 half ounce 
platinum crucibles, duplicate determinations can be made with great 
accuracy. 

I then weigh out 5 grams of the cement, just as it is received. To 
dry or pulverize it would make another and different sample of it. I 
use 5 grams instead of 0.5 gram for the reason that I have found, by 
considerable experience with students that the number of human beings 
who are endowed by nature with the capacity to manipulate success- 
fully and accurately very minute quantities, is, as a rule, very small. 
If 5 grams were taken, on an average there will be left enough insolu- 
ble residue for examination by fusion if desired. True, there is more 
silica dissolved on an average than is neccessary; but, generally, when 
a reasonably large amount is taken, the errors are compensated by a 
smaller proportional personal equation and smaller loss. All of the 
cement is decomposed by 10 per cent. hydrochloric acid. If the solu- 
tion is made slowly and with care, no soluble silica is rendered insolu- 
ble; hence there is no need of the use of sodium carbonate. No process for 
the manufacture of cement is practically perfect, hence a small per- 
centage of overburned or underburned slurry is to be expected in an 
average sample of even the best cement, along with an always present 
percentage of the ash of the coal that is blown into the rotary kiln. 
None of this material is cement and no method of analysis should be 
used, such as the use of strong acid that will decompose the ash, or of 
sodium carbonate that may dissolve part of the silica that is not incom- 
bination as cement, and thereby increase the percentage of silica appar- 
ently present as a constituent of the cement. While in this particular 
I do not agree with Mr. Blount, I do not question his conclusions con- 
cerning coarse cements that dissolve slowly. The solution cannot be 
hurried. A great deal of work has been done in this laboratory upon 
several hundred samples of cements of very differing quality. In no 
case, that has been tested, has any lime been found in the residue from 
10 per cent. hydrochloric acid. An attempt was made to secure an 
acid that would decompose calcium carbonate and leave the cement in- 
tact, but .wholly without success. Organic acids that were strong 
enough to decompose carbonates invariably decomposed the cement and 
sometimes rendered the silica insoluble. 

Applied to several hundred problems, now for several years, the 
method that I recommend for bringing the silica that forms a part of 
the cement into solution, has been found to be wholly satisfactory for 
technical purposes. I, therefore, insist that it is neither ‘* puzzolanic 
material” nor ashes that should be decomposed, but cement. When 
Mr. Blount admits that by the use of either supplementary grinding or 
strong acid, other silica than that constituting cement is brought into 
solution along with that contained in the cement, he yields all that for 
which I have been so long contending and which Dr. Hillebrand 
recommends. I evaporate the silica solution over night over a water 
bath heated by an electrical stove. Morning usually finds the residue 
dry at a temperature below the boiling point of water. Heating to a 





temperature of about 250° F., on an electrical stove, completes the d« 
hydration at a uniform and low temperature. Iam not prepared to sa 
that small quantities of silica do not remain in solution on a sing! 
evaporation, but for technical purposes it is a negligible proportion of 
that contained in 5 grams. 

The filtrate from-the silica is made up to a liter and 2 portions, of 100 
ec. each, are measured into 2 Becher glasses. The average technica! 
analyst has no time to redistil ammonium hydroxide. Itis much more 
economical of time to assume a contamination with ammonium 
carbonate and reprecipitate. This is not a long operation, especially 
with a filter pump, and is alwayssafe. For technical purposes the lime 
and magnesia are easily determined with one precipitation each, althoug|: 
each may be contaminated with a trace of the other. 

It is rare that for technical purposes a determination of carbon dioxide 
or alkalies is necessary. 

While thanking Dr. Hillebrand and Mr. Blount for all che good 
things they have said and done, I am confident that the scheme above 
set forth will be found to furnish all the information necessary for the 
solution of a great number of technical problems, for which the elabo 
rate niceties of Dr. Hillebrand’s scheme were never intended, and for 
which they should never be:recommended. 








How to Safely Expel Air from Gas Apparatus, Mains 
and Holders. 


——— 
By Mr. E. C. Jongs, in ‘‘ The Purifyer.” 


It often becomes the duty of those in charge of gas works to expel the 
air from new pieces of apparatus, from gasholders and from new instal- 
lations of street mains. This, in the vernacular of the gas man, is 
called ‘‘ purging,” and the writer has been unable to find any safe rule 
to accomplish the expulsion of the air, laid down in any books on the 
subject of gas manufacture. 

It is customary in the starting of gas works to blow out the air through 
an opening at a point farthest from where the gas is admitted, and the 
air is allowed to escape until it has a strong odor of gas, when it is taken 
for granted that the air has been displaced by gas. Sometimes a test is 
made by lighting the gas through a burner containing a piece of wire 
gauze, and the fact that the explosive limits of mixtures of gas and air 
are within so narrow a range has prevented many serious accidents. It 
is hard to say whether the lighting of gas at such times is due to bravery 
or ignorance, but if it is due to the former it usually menaces the prop- 
erty of others than the man with the match. 

The use of wire gauze for preventing the passage of flame is depend- 
ent upon as many conditions that it may be safely said it is never with- 
out danger, and although this safeguard is based on the well known 
Davy miners’ safety lamp, no dependence should be placed upon it 
without absolute knowledge of the composition of the gaseous mixture 
and air, its ignition temperature, flame temperature, the degree of fine- 
ness of the wire gauze and its strength. 

It will be readily seen that it is next to impossible to determine all of 
these conditions, and it is well known that slight changes in the con- 
ditions will cause the same mixture of gas and air, which may theo- 
retically be safely lighted through a No. 16 gauze, to explode through a 
No. 100 gauze. 

The writer has successfully used a simple and positive means of de- 
termining the amount when all of the air is expelled from any piece of 
apparatus by means of samples of the gaseous mixture taken out of the 
apparatus as the air is being expelled and tested at a safe distance. 

All that is necessary to perform this experiment is an ordinary wooden 
bucket filled with soap suds. The soapsuds may be made by first filling 
the bucket with hot water and whittling into it a bar of common soa). 
In connection with this bucket of common soap suds, a small rubber 
gas bay, such as is used for stopping 6-inch or 8-inch mains, is used for 
collecting the samples of gas. 

Suppose it is desired to expel the air from a long stretch of large gs 
mains, a good sized pipe should be brought to a point 5 or 6 feet above 
the surface of the ground. At the top of this pipe it should have a fur- 
nel covered with fine wire gauze, carefully soldered around the edg°. 
The size of the funnel is dependent upon the fineness »f the wire gau7’, 
and the enlargement is for the purpose of not contracting the area «/ 
the blow-off pipe. In this upright pipe there should be a dampe’, 
operated by an iron handle, similar to the damper used in stove pipe. 
This damper may be made of stiff cardboard. Below the damper there 
should be an ordinary petcock. These being provided, the gas is turne! 
into the main and the'damper in the blow-off pipe is opened, allowin< 
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the air to pass out through the wire gauze. When it is desired to make 
a test, the damper is closed and the rubber attached to the pet cock, thus 
obtaining a sample of the mixture obtained in the main. This sample 
is then taken to some distance from the point where the air is being 
blown out, and the rubber tubing attached to the rubber bag is placed 
in the bucket of soap suds. By squeezing the rubber bag the air, or gas 
and air, is forced through the soap suds, forming large bubbles on the 
surface. Light a match and ignite the bubbles, taking care that flame 
does not reach the gas in the rubber bag. 

These experiments are interesting as they proceed. First, the air in 
the bubbles will extinguish the match; then, as the gas becomes mixed 
with air in the pipe, the bubbles will explode with a loud report. After 
the danger point has been passed, the gas in the bubbles will burn, and 
finally, when all the air has been expelled, the gas in the bubbles will 
slowly burn with a brilliant flame; so that, besides knowing that all the 
air has been expelled, the quality of the gas in the main may be deter- 
mined according to the judgment of the experimenter. 

After the air has been expelled, it is simply necessary to 1emove the 
blow-off pipe and plug the opening. This is accomplished after closing 
the valve which originally admitted the gas into the new main. 

The application of this method of expelling air from new gasholders 
is made extremely simple, safe and quick by making a blow-off pipe of 
tin or galvanized iron with a flange of the same material. This blow- 
off pipe is made as large as is permitted to pass through the manhole in 
the crown of the holder, and the pipe should extend down to within a 
few inches of the surface of the water in the holder tank, and the pipe 
may be suspended by a flange of the same material soldered on at a 
point where it will rest on the crown of the holder and hold the pipe 
in place in the manhole. This pipe should extend upwards to a point 
above the head of a man and should be flared out into a funnel, on 
which is carefully soldered a sheet of fine wire gauze. A butterfly 
valve, made of paste or millboard, as previously described, is provided, 
and a petcock is placed below the valve. When the gas is turned into 
the holder, it rises to the crown and the air is forced downward and up 
through the blow-off pipe from a point near the surface of the water. 
It is surprising how quickly the air may be expelled without becoming 
mixed with gas. The writer has made tests within 10 minutes of each 
other in blowing out the air from a 2,000,000-foot gasholder, where the 
first test showed no trace of gas, the second burned with a faint yellow 
flame, and the third burned brightly, showing no presence of air. This 
work was done so quickly and well that at no time was it possible to 
obtain a sample of explosive mixture of gas and air. 

In starting up new pieces of apparatus in old gas works it will be 
found safe and convenient to blow out the apparatus backward with gas 
already made, rather than to depend upon new generating sets to dis- 
place the gas in the condensers, scrubbers and purifiers. Many ex- 
plosions have been avoided in this way. 


Following is a table showing the air required for the complete com- 
bustion of various gases: 


Heavy hydrocarbons—C,H, + 30, = 2C0O, + 2H,0. 

One volume requires 14.28 volumes air or 3 volumes oxygen. 

Carbonic oxide—2CO, + O, = 2C0,,. 
One volume requires 2.38 volumes air or } volume oxygen. 
Hydrogen—2H, + O, = 2H,0. 
One volume requires 2.38 volumes air or 4 volume oxygen. 
Marsh gas (methane)—CH, + 20, = CO, + 2H,0. 

One volume requires 9.52 volumes of air or 2 volumes oxygen. 

The danger point with coal gas begins at 7 per cent. of gas mixed 
with 93 per cent. of air, and ceases when the mixture contains 23 per 
cent. of gas and 77 per cent. of air. The range of explosibility in water 
gas is between 74 per cent. of gas and 92} per cent. of air and 26 per 
cent. of gas and 74 per cent. of air. Below the minimum amount of 
gas the mixture will not burn, and above the maximum amount of gas 
the mixture will not explode, but will burn freely. 

Following are ignition temperatures, according to Messieurs Mallard 
and Le Chatelier: Hydrogen, with necessary portion of air, ignites at 
1,020° F., and different mixtures of hydrogen and oxygen and hydro- 
gen and air ignite at various points between 985° and 1,100° FF. All the 
different mixtures of carbonic oxide and oxygen or air ignite between 
1,110° and 1,220° F. 

The writer hopes that the above simple way of finding out when all 
the air is expelled from gas apparatus with perfect safety will afford the 
comfort and peace of mind which comes with positive knowledge (and 
can never be obtained by guessing), will save your company gas, give 
assurance of the safety of your company’s property, and avoid your 





A Cheap Torch and a Reversible-Hinged Pipe Valve. 
——= > 


The Engineer should be given credit for the mention that a simple 
torch for use in the shop can easily be made from short pieces of iron 
pipe and caps. The torch so made is shown in the illustration. The 
body is made of 2-inch pipe, about 8 inches long, while the 
base and top are made of caps of 2-inch inside diameter. 
The top is drilled and tapped for 4-inch pipe, and a pipe of 
: “t) this size, 7 inches long, passes through it and projects about 
3 inches from the top. This serves as a wick holder, the 
wick being of the ordinary candle wicking. The torch will 





be more stable if about 5 pounds of lead is run intothe base. 

The hinged pipe vise herewith shown reveals the impor- 
tant feature of being reversible so that it will open either at 
the right or left side, which is accomplished by reversing 
f the top. When in use the jaws, which are self locking, are 
held in place by means of a latch following the modern 
practice of this type of tool. The vise is made of malleable 
iron, with jaws of crucible steel, milled and tempered, which 











MN 





Reversible Feature. Brass or Nickle Pipe Jaws. 


can be resharpened. The screws are made of machinery steel. The 
tool is made in too sizes: 1A, taking pipe 4 to 1} inches; 2A, from 3 to 
44 inches. The 1A vise may be quickly fitted with jaws for holding 
brass or nickel pipe from § to 2 inches in diameter, as shown in the cut 
to the right, and these jaws do not mar the pipe. The manufacturer of 
the vise is the Connecticut Tool Company, Bridgeport Conn. 








Manurial Value of Sulphate of Ammonia. 


—— 


The Journal of Gas Lighting notes that in the pamphlet issued for 
this year by the Lawes Agricultural Trust, recording the work accom- 
plished and the new departures arranged for, it is stated that large 
yields of crops were obtained in fields manured with sulphate of 
ammonia. An interesting illustration of the after-effects of manures 
is afforded by the experiments on unmanured barley on the potato 
plots, which had been variously manured for 26 years. Large yields of 
barley were obtained in the first year (1902); and in 1903 the yield, 
though much less on all the plots than in 1902, was about twice as 
high on the plots to which ammonium salts or nitrate of soda had been 
applied for the last time in 1901 as on the continuously unmanured 
plot, while on the plots which had been furnished with a complete 
mineral fertilizer as well as with nitrogen, the yield was nearly three 
times as high. w 

The institution of new experiments on the cropping and disease re- 
sisting powers of nine varieties of potatoes, and on mangels and swedes, 
in whick the manurial effect of calcium cyanamide: will be compared 
with sulphate of ammonia are also recorded. Calcium cyanamide 
(CN-NCa) is obtained by passing atmospheric nitrogen over heated 
calcium carbide, and is an intermediate product in the formation of 
sodium cyanide. By this means 40 parts of calcium can fix 28 parts of 
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nitrogen; and it has been found that, by heating with water under 
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pressure, all the nitrogen of the crude or of the pure cyanide is con- 
verted into ammonia, thus— 


CN-NCa + 3H,O = CaCO, + 2NH,. 

It was reported at the International Congress of Applied Chemistry 
held in Berlin last year, that experiments conducted by Wagner at 
Darmstadt and by Gerlack at Posen had shown that calcium cyana- 
mide, applied directly to land, has a manurial value at least as high as 
an equivalent amount of nitrogen in sulphate of ammonia, and not far 
below that of nitrate of soda. It was hoped that the crude calcium 
cyanamide containing from 14 to 22 per cent. of nitrogen, and possibly 
cyanamide itself containing 66 per cent. of nitrogen, would become 
recognized as valuable artificial manures. At the meeting, it was an- 
nounced that calcium carbide as a starting point had been superseded 
by the action of nitrogen in an electric resistance furnace on a mixture 
of lime and carbon, and that by a simple lixiviation process the cal- 


cium cyanamide could be converted into the crystallizable, easily puri- 
fied dicyandiamide, thus— 


2 (CN-NCa) + 4 (H-OH) = (CN-NH2), + Ca (OH),. 
This (CN-NH2), fused with sodium carbonate is largely converted into 
pure sodium cyanide, ready for the market without further treatment, 
while ammonia escapes as gas to be absorbed by sulphuric acid. The 
following equation is suggested as an explanation of the reaction: 
(CN-NH2), + Na,CO, + 2C. 
= 2NaCN + NH, x H+3CO xN. 

Mr. Alfred D. Hall, M.A., in.a communication to the Chemical 
Society, has been comparing the effect upon soils of manures such as 
ammonium sulphate and sodium nitrate. He first explains that the 
mechanical is quite of equal importance to that of the chemical con 
dition of the soil, and that chemists engaged in the investigation of this 
subject have agreed upon the term ‘“‘ klay” to represent the particles 
having a diameter of less than 0.002 mm. These fine particles, which 
expose relatively the greatest surface to the air, are those which are 
most active in the growth of plants or cereals; and the author finds 
that their distribution below the surface of the ground is determined in 
some degree by’ the manure employed. The following abbreviated 
table, giving the percentages of ‘‘ klay,” shows the conclusions arrived 
at—viz., that sulphate of ammonia preserves the finest particles (the 
‘*klay ”) in the upper layers of the soil, while sodium nitrate tends to 


carry them to lower levels, thus taking them away from the plane of 
aérial activity. 
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Paul Wagner and his coadjutors have tested the soil and the yield 
of crops when sulphuretted ammonia and nitrate of soda were em- 
ployed, and have arrived at the following results: The addition of 
farmyard manure, both alone and in conjunction with sodium nitrate, 
to garden soil, resulted in a loss, followed by an increase in the total 
amount of nitrates. In the soil alone, and in-soil to which nitrate of 
soda alone was added, the amounts of nitrates remained constant dur- 


ing the whole time (64 days). In another experiment, the application 
of farmyard manure to soil diminished the amount of nitrate present; 
while when ammonium salts were added in addition to farmyard 
manure, the reduction in the amount of nitrates was limited to the first 
12 days, instead of 96 days, and was followed by a considerable in- 
crease till 96 days had passed, after which the nitrates again diminished. 

Field experiments showed that the average yield of oats, barley, 
wheat, rye, potatoes, sugar beet, and mangels was 70 when manured 
with ammonium salts, as compared with 100 for sodium nitrate. Of 
the total nitrogen, 43 per cent. was utilized by the crop, when 
(NH,),SO, was employed and 62 per cent. with NaNO,. Ammonium 
salts gave better results than nitrate of soda with barley and oats, 

Herr Clausen states that. in 1901, with high rainfall in April and 
May, ammonium salts gave very good results; the yields of winter rye 
and potatoes being considerably greater than with sodium nitrate. In 


1902, with adry April and a wet se Sho latter gave the best results 
with rye, while with oats they were obtained with ammonium salts. 





The Law Relating to the Escape of Electricity. 


— — 
By W. VALENTINE BALL, M.A. 


Amongst the legal problems to which the use of electricity has give 
rise, perhaps there is none of greater interest than the question wheth« 
and how far an electric supply company can be held liable for the 
damage caused by an escaping current. The solution of the question i- 
by no means free from complexity, either in Englend or America; ani! 
it may, therefore, be profitable to discuss, in so far as it is possible to do 
so within the scope of a short article, the principles which appear to 
have been adopted by the courts. As will presently be shown, the lega 
principles which decide the question appear to be the same on both sides 
of the Atlantic. Having reviewed the cases which have arisen in rela 
tion to the escape of powerful amounts of electricity, we shall hope to 
discuss the questions which are likely to arise in connection with the 
transmission of wireless messages. 

A powerful current of electricity which is passing along the mains o! 
a supply company, or returning through earth, may do mischief in one 
of two ways, e.g., by induction, as in-the case where it affects the 
working of telegraphic apparatus, or by setting up electrolytic action, 
by which iron pipes beneath the soil belonging to gas or water com 
panies are sometimes corroded. If damage is caused in either of these 
ways ii is necessary to see whether the company which has generated 
the escaping current can be held responsible in any and what degree. 
It is proposed to approach this question, in the first instance, without 
regard to the statutory protection, express or implied, which is so often 
conferred upon a company or municipality, who are carrying out 
public work for the public benefit. 

In England it has been declared that any man who brings anything 
on to his land which may escape and do damage to his neighbors’ prop- 
erty, must keep it there at his peril, and the very fact of its escaping is 
prima facie evidence of negligence. This principle was settled in rela- 
tion to water in the case of Fletcher v. Rylands (1868, L. R. 3 H. L. C., 
330). There the defendant had made an artificial lake on his estate. 
The water broke through and flooded certain shafts in a mine belong- 
ing to the plaintiff. ‘Che defendant was held liable. Mr. Justice Black 
burn stated the principle to be that anyone who brings on to his prop 
erty something which is not naturally there, harmless to others so long 
as it is confined to his own property, but which he knows to be mis- 
chievious, if it gets on his neighbors’ land, must keep it in at his peril, 
‘and ought to be obliged to make good the damage which ensues if he 
does not succeed in confining it to his own property.” It was of the 
very essence of this decision that the plaintiff was injured through no 
fault of hisown. Quoting Mr. Justice Blackburn, Lord Cavin. in giv 
ing judgment in the highest legal tribunal in England, the House: of 
Lords, said at p. 349 of the report: ‘‘The person whose grass or corn is 
eaten down by the escaping cattle of his neighbor, or whose mine is 
flooded by the water from his neighbor's reservoir, or whose cellar is 
invaded by the filth of his neighbor's privy, or whose habitation is 
made unhealthy by the fumes and noisome vapors of his neighbor's al- 
kali works, is damnified without any fault of his own.” 

The principle of Fletcher v. Rylands, modified, as we shall endeavor 
to show, in a very material particular, has been applied to electricit) 
both in America and England, and the fact that the question of its ap 
plication to electricity was first raised and decided in America is but 
one further illustration of the start which America has had over Eng- 
land in the race for supremacy in the matter of electrical development. 

That the doctrine of Fletcher v. Rylands, even in relation to escaping 
water, was received, but only with an important modification in 
America, appears from the case of Pixley v. Clarke (32 Barbour’s New 
York reports). There the Court held as follows: 


** Individuals owning the bed of a stream, and each bank thereof, 
have a right to build a dam and embankment, and to raise the water o/ 
the stream as high as they please, subject only to restriction resting 
upon all, so as to enjoy their own property as not to injure that of 
another person, with the qualifications and limitations incident to that 
right of property. And if in the exercise of that right they build with 
due care an embankment to prevent the water when raised by their 
dam above the natural banks of the stream, from overflowing the lands 
of adjacent owners, and in consequence of raising their dam the wate: 
finds its way through their own natural soil, and below the surface 
thereof, by filtration, percolation or otherwise, to the land of an adja- 
cent proprietor, the owners of such dam and embankment are not, in the 
absence of any unskillfulness, negligence or malice, liable to sucl: 





adjacent propristor for any damage he may sustain thereby, the injur) 
being damnum obsque injuria.” ‘ 
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In the case of Cumberland Telephone and Telegraph Company v. 
United Electric Railway Company (1890), 42 Fed. Rep. 273, the head 
note was as follows: ‘‘ In the present state of electrical science a tele- 
phone company cannot maintain a bill for an injunction against the 
operation of an electric railway to prevent damages incidentally sus- 
tained by the escape of electricity from its rails.” The importance of 
the words printed in italics will presently be realized. The facts of this 
case may be thus epitomized: The plaintiff telephone company had ob- 
tained legislative authority to construct and maintain telegraphs and 
telephones, or other lines necessary for the speedy transmission vf in- 
telligence along and over certain highways in Nashville, Tenn. De- 
fendants were five street railways, all operated by electricity, under the 
Sprague and Thomson-Houston systems, and using a trolley or over- 
head wire. By an act approved March 21, 1887, amending the general 
incorporation laws, all street railways thereafter organized under the 
general laws of the State were authorized to propel their cars by elec- 
tricity. By another act, approved February 28, 1899, all street railway 
companies which before that time had operated cars by animal power, 
were empowered to operate the same by electricity, provided the city 
gave its assent. Acting under this supposed authority one of the de- 
fendants, the McGavock and Mt. Vernon Company, proceeded to equip 
a portion of its road with electricity. Thereupon and on April 17, 
1889, the complainant filed a bill in the Chancery Court toenjoinit. Be- 
fore the cause was heard the parties entered into an agreement by which 
the telephone company agreed to dismiss its bill, to elevate all its wires 
which might interfere with the operation of the road, to use all means 
to prevent their wires from coming in contact with the trolley wires of 
the road, and not to interfere further with the operation of the road, 
the railroad company agreeing, upon its part, to construct at its own 
expense a return metallic circuit, for the use of the telephone company, 
‘‘ whenever it is ascertained that its service is being injured by elec- 
tricity generated by the railway company, and to use all necessary pre- 
cautions to prevent the telephone wires from coming in contact with 
its own wires.” In January, 1890, a similar agreement was made be- 
tween the telephone company and the City Electric Railway, with a 
proviso that if, upon a fair trial, the return wire should not protect the 
telephone company from substantial injury, the parties should be re- 
mitted, without prejudice, to their legal rights and remedies as they ex- 
isted before the agreement was made. The action was brought to 
determine the nature of these legal rights. It was alleged that the 
metallic current had not given the relief anticipated, and that the com- 
plainant was notestopped by the agreement. It was asserted that the 
electricity returning through the earth reached the wires of the tele- 
phone company through various agencies, and that this current pro- 
duced load lagging noises and greatly interfered with the accurate 
working of the instruments. It was also averred that the service was 
interfered with by induction, where a varying current of electricity, 
conveyed on a conducting wire, will produce in a parallel wire other 
amounts of electricity. The defendants, among other pleas, urged that 
the complainants were not entitled to a monopoly of the earth for the 
return circuit, and insisted that it should make use either of a complete 
metallic circuit or of a device known as the ‘‘ McCluer Device” for its 
return circuit. 

After a lengthy review of numerous cases bearing upon the point, 
Brown, J., said: ‘‘ The substance of all the cases we have met with in 
our examination of this question is that, where a person is making law- 
ful use of his own property, or of a public franchise, in such a manner 
as to occasion injury to another, the question of his liability will de- 
pend upon the fact whether he has made use of the means which, in the 
progress of science and improvement, have been shown by experience 
to be the best; but he is not bound tofexperiment with recent inven- 
tions, not generally known, or to adopt expensive devices when it is 
within the power of the person injured to make use himself of an effect- 
ive and inexpensive method of prevention. If, in the case under con- 
sideration, it were shown that the double trolley would obviate the in- 
jury to the complainant without exposing the defendants or the public 
to any great inconvenience or a large expense, we think it would be 
their duty to make use of it, and should have no doubt of our power to 
aid the complainant by an injunction; but, as the proofs show that a 
more effectual and less objectionable and expensive remedy is open to 

the complainant, we think the obligation is upon the telephone com- 
pany to adopt it, and that the defendants are not bound to indemnify 
the complainant; in other words, that the damage incidentally done to 
the complainant is not such as is justly chargeable to the defendants. 
Unless.we are to hold that the telephone company has a monopoly of 
the use of the earth, and of all the earth within the city of Nashville 


all forms of electrical energy which in the progress of science and in- 
vention, may hereafter require its use, we do not see how this bill can 
be maintained.” In the event the injunction was refused. It is con- 
ceived, however, that the result might have been otherwise if the tele- 
phone company had been unable to effect an improvement by a com- 
paratively slight modification of their system. 

The law in America seems to have been well and succinctly stated 
by Judge Woodworth, in Panton v. Holland (7 Johns. 92) where he 
said: ‘On reviewing the cases I am of opinion that no man is answer- 

able in damages for the reasonable exercise of a right, when it is ac- 

companied by a cautious regard for the rights of others, when there is 

no just ground for the charge of negligence or unskillfulness, and 

when the act is not done maliciously.” 

Mr. Simon Croswell, in his admirable work, ‘‘The Law Relating to 

Electricity” (1895), gives references to a number of cases which are 

analagous to the above, and says (p. 213): ‘In almost every instance 

the courts have held that the telephone company should make the nec- 

essary change, because the telephone, as a species of telegraph, uses 

the highways in subordination to the right of public to travel thereon, 

and the electric railway is a form of this travel.” 

We have said that American lawyers have recognized the principle 

of Fletcher v. Rylands, but the above case will show that they have 

only done so to the extent that a man who brings anything on to his 

own land must use the best means known to science to prevent its es- 

cape; if, after such precautions, there be an escape, it becomes the duty 

of a neighbor to protect himself as well as possible. 

After passing through a certain period of doubt and hesitation, the 
English courts seem to have arrived at the same conclusion. The point 
was first raised in the case of the National Telephone Company, v. 

Baker (1893), 2 Ch. 186. There a tramway acting under a provisional! 
order (i. e. under statutory authority) and using the then best known 
system of electrical traction (i. e., orerhead wires and return through 
insulated rails), caused electrical disturbances in the wires of a tele- 
phone company. These disturbances prevented the telephone being 
used. It was proved at the trial that the use of a second wire by the 
plaintiffs would have completely cured the disturbances complained of, 
but it was also proved that nearly the whole of the plaintiff company’s 
telephone business throughout the country was carried on by means of 
the single wire system. An action having been brought by the plain- 
tiffs, the defendants pleaded (as the defendants in the American [ubi 
supra] case can also pleaded) that an alteration of the plaintiff's system 
would have minimized the nuisance. With regard to this plea the 
judge said tkat inasmuch as the plaintiffs were carrying on their own 
business lawfully, he could not put to them the expense of altering it 
merely for the purpose of enabling the defendants to run their trains 
without creating a nuisance. As events turned out this opinion be- 
came a mere obiter dictum; that is to say, an expression of opinion 
which was not material to the issue, as the case was decided in favor 
of the defendants because they were expressly authorized by statute to 
use electric power, and the learned judge held that the legislature must, 
therefore, have condoned by anticipation any mischief arising from the 
reasonable use of such power. 

It was not until 1902 that an English court adopted the rule of law 
which, as we have seen, was laid down in America 12 years before. In 
1902 the cause of the Eastern & South African Telegraph Company, 
Limited, v. the Cape Town Tramways Companies, Limited (1902, A. C. 
381), came before the judicial committee of the Privy Council, on 
appeal from the Supreme Court atthe Cape. There the defendant com- 
pany owned certain tramways worked on the overhead wire system, 
and having uninsulated returns, which ran along the sea front in Cape 
Town and itssuburbs. Part of the line was worked under statutory 
protection, and part of it was worked without statutory authority. The 
plaintiff company owned a submarine cable which runs out to sea 
hrough Table Bay, 

It was found that at some point in Table Bay electricity having 
escaped and being at large, was attracted to the telegraphic cable. 
Entering the sheathing it found its way back to the tramway central 
station and so completed the circuit. While traveling along the sheath- 
ing the intensity of the currenj, varied frequently at irregular intervals 
and gave rise to such induced currents in the core of the cable as to 
render it practically useless for the transmission of messages. In these 
circumstances the plaintiff company were put to great expense to effect 
a remedy, and in the event it was found that by laying .a second cable 
parallel to the first all through the sphere of influence, the mischief 
was abated. They sought by action to restrain the tramway company 





for its feeble current, not only as against the defendants, but as against 


from so carrying on their business as to be 2 nuisance, and incidentally 
to recover, by way of damages, the expenses to which they had been 
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put in making experiments and laying the necessary protecting 
cable. 

Owing to the fact that a section of the tramway was worked otherwise 
than by statutory power, the question of the tramway company’s 
liability in law was distinctly raised. 

The Colonia) Courts having found in favor of the defendants, the 
telegraph company appealed to the Privy Council. At the hearing the 
American case of Cumberland Telegraph and Telephone Company v. 
United Electric Railway Company (ubi supra) was referred to. The 
plaintiffs, however, relied upon the simple doctrine of Fletcher v. 
Rylands to give them a cause of action. In giving judgment Lord 
Robertson said: ‘‘ If regard be had solely to the action of the respond- 
dents in storing electricity on their lands, it must be allowed that the 
analogy is very close to the illustrations given in Rylands v. Fletcher 
of the kind of things which an owner ¢an only do at his own peril. 
Electricity is capable, when uncontrolled, of doing injury to life and 
limb, and to property; and in the present instance it was artificially 
generated in such quantity and it escaped from the respondent's premises 
and control. So far as the respondents are concerned, it appears to 
their Lordships that given resulting injury such as is postulated in 
Rylands v. Fletcher, and the principle would apply. But this is only 
half the question, and it remains to be seen if the injury postulated is 
present. * * * The true comparison is with things used in the ordi- 
nary enjoyment of property, and this cable differs from such things in 
its peculiar liability to be affected by even minute currents of elec- 
tricity. Having regard to the appellant’s argument, it seems necessary 
to point out that the appellants, as licensees to lay their cable in the 
sea, and as owners of the premises in Cape Town, where the signals 
are received, cannot claim higher privileges than other owners of land, 
and cannot create for themselves, by reason of the peculiarity of their 
trade apparatus, a higher right to limit the operations of their neighbors 
than belongs to ordinary owners of land who do not trade with tele- 
graphic cables. 

‘If the apparatus of such concerns requires special protection against 
the operations of their neighbors that must be found in legislation, the 
remedy at present invoked is an appeal to a common law principle 
which applies to much more usual and less special conditions. A man 
cannot increase the liabilities of his neighbors by applying his own 
property to special uses, whether for business or pleasure. * * * 
Nor need the law be regarded as showing any want of adaptability to 
modern circumstances if this be the true view, for the liability thus 
limited is of insurance.” 

Thus the courts of the two great English speaking nations have 
arrived at the same conclusion on this all important question. 

Hitherto we have considered the question of liability independent of 
statute. Consideration of the authorities seems to warrant the conclu- 
sion that both in England and America the fact that electricity is being 
used under statutory power will excuse the company from liability. 
Liabilities on this head are as a rale only imposed where there is some 
element of negligence. In the Cape Town case, for instance, the com- 
pany specially undertook by an agreement which was incorporated 
with and formed part of the statutory power under which they worked 
the greater part of their tramway, that in the event of any electric leak 
taking place and doing injury by electrolysis or otherwise, that they 
would make good the loss. In the opinion of the Privy Council, how- 
ever, the injury done by the return current in the submarine cable was 
not the result of a leak. ‘‘ It was,” to use Lord Robertson's words, 
‘‘on the contrary, a natural incident of the operations legalized under 
the statutes.” 

Thus has the law been settled and its settlement has been a matter of 
far-reaching importance to electrical companies of all kinds. It has 
compelled telephone companies to adopt the 2-wire system and to adopt 
every other improvement which is capable to rendering the service im- 
mune from injury which might be sustained owing to the vicinity of 
heavy current mains. Nor has the above declaration of the law been 
without its effect upon subsequent legislation within the British Em- 
pire. 

By a statute recently passed in Natal a tramway company was 
specially enjoined not. toso conduct its business as to cause any in- 
terference with a neighboring submarine cable. 

With regard to electrolysis caused by escaping electricity, it will be at 
once appreciated that injury from this source can only be caused by the 
negligent laying or up-keep of mains; and it is conceived that no legis- 
lature would ever excuse an electric supply company from the conse- 
quences of such negligence. Upon this head we have only been able 
to find one case, namely, that of the Manufacturers Natural Gas Com- 
pany v. Indianapolis Street Railway Company, which was heard in 





Indianapolis, U.S. A., in 1901.!_ It seems to warrant the inferences (a) 
that there must be no negligence in the exercise of a franchise, aud (b) 
that every possible precaution must be taken to prevent injury being 
caused by the escape of electricity from mains. The action there was 
brought io recover damage for injuries caused to gas pipes by elec- 
tricity which had escaped from a badly insulated main. In the judg- 
ment there appeared the following passage: ‘‘ The method in use by the 
defendants in operating their cars results in serious injury to and in 
some cases destroys the plaintiff’s pipes. The defendants can, by use 
of an approved appliance at reasonable expense so operate their cars as 
to avoid injuring the plaintiff’s pipes; while the plaintiffs cannot, by 
any known method, protect their pipesfrom injury. The plaintiffsown 
the pipe line laid in the street by legal authority. and such pipe line is 
property within the meaning of the constitution and laws. It is sub- 
ject to taxation, and it may be sold and purchased like other property. 
The street railway company seizes on these pipes and makes use of 
them as a conductor for their return current, and, in so doing, greatly 
injures and in some instances wholly destroys them; and this is done 
under aclaim that they are performing a public service under legal 
authority. Is not this a taking of private property for public use, for 
which just compensation.must be made? These questions are new and 
we are without precedent in decided cases for our guidance, but it 
would be a reproach to our system of jurisprudence, and the adminis- 
tration thereof, if a situation could arise in which large and material 
injury should be done to legal rights, and destruction caused to prop- 
erty, while the law was powerless toapply aremedy. * * * Where 
a corporation is exercising a public franchise and does so in sucha 
manner as to cause actual material injury to legal rights and destruc- 
tion of property, when at a reasonable expense, by the adoption of 
well known and approved appliances, the injury would be avoided, 
and the person injured is powerless to prevent or guard against such 
injury, then I think it must be held to be negligence in the use of its 
franchise on the part of such corporation not to adopt such approved 
appliances. 

In England, however, the legislature has considered it expedient 
upon one or two occasions to expressly reserve this liability to the 
tramway company. Thus, Section 46 of the city of Birmingham 
Tramways Act, 1901, provides that, ‘If it be provided that any injury 
or damage to any gas or water pipes, or other metallic pipes belonging 
to the corporation, shall have resulted from fusion or electrolytic ac- 
tion caused by any currents generated or_used by the company for the 
purpose of electric traction under this act, nothing in this act shall re- 
lieve the company from any liability to make compensation for any 
such injury or damage, which would not have existed but for the pass- 
ing of this act.” 

Passing on to the question of wireless telegraphy, it is conceivable 
that the messages from a transmitter belonging to one person might 
affect and seriously incommode the working of a receiver belonging 
to someone else. In the light of the above statement of the law of 
escaping electricity, could any redress be sought? It is thought not. 
It may be true that in sending messages broadcast from a transmitter a 
man is discharging something (if such a word is appropriate) from his 
own property, which may be a source @f inconvenience to his 
neighbor, but it is conceived that if any neighbor makes use of a re- 
ceiver he must either be content to submit to interference with his 
messages or else take such precautions whether by ‘‘ tuning” his 
transmitter or otherwise, as to prevent his instrument being affected. 
Such, it is conceived, is the principle of law applicable to wireless 
telegraphy, In using a receiver a man uses a highly delicate in- 
strument, and if his neighbor’s messages reach him accidentally he 
has no redress in law. There remains a question of greater nicety. 
Suppose the owner of a receiver of wireless messages records a message 
sent from a transmitter belonging to someone else, can he be restrained 
from making use of that message? No case in relation to telegraphs 
has arisen in England which is likely to give any clue to the solution 
of a problem of this kind. This is probably because the telegraph has 
so long been a government monopoly that no one has ventured to 
tamper with it. Further, an act of Imperial Parliament which was 
passed in the present year lo bring the use of wireless telegraphy under 
state control, is silent with regard to the question under discus- 
sion. 

With regard to America, although there are acts in force in some 
States which prohibit the disclosure of telegraphic messages, the writer 
has not been able to trace any measure which penalizes the stealing of 
a telegram; and there does not appear to have been any legislation 
with regard to wireless telegraphy in the United States. 


1. See Traction and Transmission, Vol. I1., Sept, 1901. p. 4. 
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Some Refinements of Mechanical Science.' 
owen: 
By AMBROSE SWASEY. 

I wish to speak of a few of those methods and mechanisms which 
have been developed and perfected to such a degree of refinement that 
they may be considered as almost beyond the practical, and yet were it 
not for such refinements they could not possibly be made to serve th 
utilitarian purposes which make them of such inestimable value to us 
all. 

The division and the measurement of time is to-day, as it has been for 
ages, among the most important of the subjects affecting the welfare of 
mankind. 

The diurnal revolution of the earth, which gives the solar day, and 
the revolution of the earth around the sun, the solar year, are the arbi- 
trary divisions of time marked off with the utmost precision by the 
celestial bodies; and while the length of the solar day has, from before 
the Christian Era, been fairly well defined, the length of the solar year 
was but approximately known until within a few hundred years. 

The length of the year as counted by the Julian calendar was too long 
by 11 minutes and 14 seconds, and this error amounted to 10 full days 
in the 1,000 years from the time the Julian calendar went into effect 
until the introduction of the Gregorian calendar. 

A few years ago, when visiting the Vatican Observatory, I was par- 
tienlarly interested in the Gregorian Tower, which forms a part of the 
Vatican Library Building. After passing through a number of rooms 
which are used in connection with the Observatory, when near the top 
of the tower, I was taken into the spacious and beautiful calendar room, 
the walls of which are covered with paintings of the highest order, 
executed centuries ago, under the direction of Pope Gregory XIII. In 
the center of the room, and forming a part of the floor, there was a large 
marble slab, on which was cut a fine line exactly in the true meridian, 
and upon the line was a special mark which indicated the altitude of 
the sun at noon of a certain day, On the south wall, near the top of 
the room, there was a small aperture through which the direct rays of 
the sun passed at noon, projecting a bright spot on tne meridian line. 

All of this had been planned and executed by the astronomers in 
order toat they might demonstrate the necessity of reforming the 
calendar, and when at noon on the 23d of March, 1582, Pope Gregory 
saw that the a’titude of the sun as shown by the beam of light was not 
for that particular day, but for the day 10 days prévious, he directed 
that 10 days be stricken from the calendar and that day should be the 
11th of March instead of the 23d. 

With such precision had the astronomers determined the true length 
of the year, that our present calendar with its intercalations will con- 
tinue on for 20,000 years with an error not to exceed a single day. 

Since an unknown time the day has been divided into 24 hours, and 
as civilization has advanced, the greater has been the necessity for the 

utmost precision in the measurement of each hour, with its sub- 
divisions. 

The sun dial is not only the earliest, but the most interesting of all 
the numerous arrangements that have been devised for measuring the 
divis:ons of the day. Notwithstanding its limitations, it has been a 
subject which has attracted the brightest minds for ages. Within these 
later years there has been a renewed interest in this ancient time- 
keeper, not only in copying the types of dials, which are valuable be- 
cause of their antiquity, but in working out new forms. Recently a 
new dial has been invented by which the rays of the sun will indicate 


the true mean time for each day of the year, with an error not to ex- | 


ceed i minute, 

The hour glass, which came later, was considered a much more prac- 
tical method, inasmuch as it could be used either day or night, and be- 
cause its use was not confined to a particular location; however, as a 
timekeeper it was not satisfactory, even in those early days. 

The clepsydra or water clock, which is supposed to have been in- 
vented by the Greeks, was found to be a much better timekeeper than 
either the sun dial or hour glass, and it was a great step in advance to- 
ward the accurate measurement of time. 

These water clocks are to this day used extensively in the Kast, more 
especially in China. Those first used by the Greeks consisted of two 
water jars so arranged that the water from the upper ran into the 
lower, and the time of day was determined by measuring the depth of 
water in the upper jar, and at sunrise each day the water was returned 
to the upper jar. In the city of Cauton there is a water clock which 
has been running for 800 years, and at the present time it is the 
standard clock of that city. 








1. From the Presidential address at the New York meeting of the American Society of 


This clock consists of 4 water jars, each having a capacity of 8 or 10 
gallons. The jars are placed one above the other in the form of a ter- 
race, the three upper ones being provided with a small orifice near the 
bottom, through which the water drops into the jar next below, and so 
on down from one to the other, until the water reaches the lowest or 
registering jar. In this there is a float, to which is attached an upright 
having graduations for the hours and parts of hours, and as the water 
rises the time can be determined by noting the height of the float in re- 
lation to the crossbar at the top of the jar. 

In this improved form of water clock the variation in the flow of 
water due to the difference in height is overcome by having a series of 
jars, the outlet of the upper being so graduated that there is but little 
variation in the height of water in the second jar, and in the third the 
height remains practically uniform, thus insuring a constant head for 
the water which drops into the registering jar. At the beginning of 
each day the water is taken from below and carried up a flight of steps 
to the top. 

Clocks of the present type, although used as far back as the twelfth 
and possibly earlier, were but fair timekeepers, until several centuries 
later. Those which the astronomers used in the observatories at the 
end of the fifteent!: century were so unreliable that modified forms of 
the clepsydras of the ancients were used, and as they did not prove to 
be satisfactory, most of the observations were made without the use of 
clocks. 

Galileo’s beautiful discovery of the isochronism of the pendulum 
from the swinging chandelier in the church at Pisa was of great value 
in many respects, but in none more so than in its application to the 
measurement of time. 

Soon after that great discovery, the English clockmaker, Graham, 
invented the mercurial pendulum, by which the variation in its length 
caused by the difference in temperature was fully compensated, and 
some years later Harrison, another English clockmaker, invented a 
compensating pendulum, which consisted of a series‘of metal bars hav- 
ing different co-efficients of expansion—so that 200 years ago, as it is 
to-day, the pendulum was the nearest perfect of all the devices that 
have been employed for governing or controlling the motions of a 
clock mechanism. 

Every part of the clock down to the minutest detail has been the 
subject of study and improvement, and they are made and adjusted 
with such precision and delicacy that in testing them the question is, 
within how small a fraction of a second will they run? Not content 
with their marvelous performance when under normal conditions, 
some of the finest astronomical clocks are surrounded by glass or metal 
cases, in whien a partial vacuum is maintained, and in order that the 
cases may not be opened or disturbed, the winding is done automatical - 
ly by means of electricity; the frequency of the winding in some cases 
being as often as once every minute, These clocks are set up in 
especially constructed rooms or underground vaults, where they are 
free from jar or vibration, where the temperature and barometric con- 
ditions remain practically constant, and where every possible pre- 
caution is taken to further minimize the errors of the running 
rate. 

A clock in the Observatory at Berlin has rup for several months 
under these favorable conditions, with a rate having a mean error of 
but fifteen one-thousandths of a second per day and a maximum error 
of thirty one-thousandths of a second per day. 

Another clock installed at the Observatory of Case School of Applied 
Science at Cleveland, running under similar conditions, also has a 
mean error of fifteen one-thousandths of a second per day, with a 
maximum error for several months of but twenty-two one-thousandths 

ond per day. 
a vag tn of the invention of Peter Hele, in 1477, of the 
‘‘ Nurnberg Animated Egg” or ‘‘ pocket clock,” which required 
windivg twice a day and varied an hour and a half in the same length 
of time, the development of the watch has kept pace with the ‘*‘ Mother 
Clock,” and followed closely to it in timekeeping qualities. 
The larger watch, or ship chronometer, with its escapement so 


position, was greatly improwed through the efforts of the British 
Government in 1714 by offering rewards of £10, £15 and £20,000 to any 
who should make chronometers that would run so accurately that the 
longitude of a ship at sea could be determined within 60, 40 and 30 
miles, and Harrison, the inventor of the compensating pendulum and 
the compensating balance, which is now used in watches, succeeded in 
making a chronometer, which, after being tested on a long voyage, 
was found to run so closely that the position of the ship was determined 
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delicately made and adjusted that it must always be kept in the same’ 


within 18 miles, and he was therefore paid the full award of £20,000, 
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That historic chronometer, which marked a new era in navigation, is 
now numbered among the treasures of Greenwich Observatory. 

Long before the telescope was invented, Tycho Brahe, the Danish 
astronomer, ‘‘the founder of Modern Astronomy,” constructed for his 
observatory, instruments of various kinds baving graduated circles and 
arcs of circles. His instruments fur the most part were improvements 
on those used by Arabian astronowers in the eighth and ninth centuries, 
and these in turn were copied after similar instruments used by the 
Greeks and Egyptians a thousand years previous, and it is supposed 
that such instruments were used by the Chinese at an even earlier 
period, so that graduated circles have come down to us from the far-off 
ages. 

The longer the radius the more accurate the graduations was the 
principle upon which the early instruments were made. The Arabians, 
in about the year 1,000, built a sextant with a 60-foot radius and a 
quadrant with a 21-foot radius, but to Tycho Brahe is due the credit of 
constructing instruments having circles much smaller in diameter and 
graduated with a greater precision than ever before. It was by the 
use of such improved instruments of his own making, and by his ob- 
servations which were made without a telescope or any means of mag- 
nification, that he was able to give the positions of a large number of 
stars within less than 1 minute of arc from the positions given by mod- 
ern astronomers. 

The graduation of an 8-foot mural circle in 1725 by Graham, of 
England, for the National Observatory, and of an 8-foot quadrant by 
Bird, in 1767, were notable steps in advance in the division of the oircle 
and the measurement of angles, but these and similar instruments, 
although their efficiency was greatly augmented by the nse of the tele- 
scope, have been supplanted by others ‘more practical. The first circu- 
lar dividing engine was made in 1740 by Henry Hindley, of New York; 
for cutting the teeth of clock wheels, and it is interesting to note that in 
the same year Huntsmanp, another clock maker, of Sheffield, invented 
the process of making crucible steel, that he might have a metal suitable 
for the springs of his clocks. 

Of the several engines constructed later, the one most successful and 
representing the greatest progress was that made by Ramsden in 1777. 
This engine, automatic in its movements, was made especially for 
graduating circles, and because of the great precision with which he 
divided the circles of the instrument used by the Government, the Board 
of Longitude awarded him the sum of £615. A further and most potent 
recognition of the excellence of his work lies in the fact that all sub- 
sequent circular dividing engines have followed closely the same gen- 
eral principles of construction embodied in the Ramsden engine. 

It is most gratifying to all those who are interested in mechanical 
progress that the Ramsden engine has been preserved throughout all 
these years, and it now stands in the Museum of the Smithsonian Insti- 
tution, at Washington, as a monument to the one who made it and as 
the best example of that time of the art of graduating circles. 

The graduation of circles for astronomical instruments is one of the 
most difficult of all mechanical problems. 

In such an engine the chief essential is that the spindle carrying the 
master plate shall be as nearly round and as closely fitted in its bearings 
as is possible, for the degree of excellence with which that work is done 
determines how closely a circle can be divided. 

The greatest accuracy thus far attained in such engines in 1 second of 
arc, which are with a radius of 3 miles equals 1 inch, and at 20 inches, 
which is the radius of the silver ring upon which the graduations on the 
master plate are made, a line 0.001 inch in width is equal to 12 inches of 
arc, or 12 times the accumulated errors of any number of divisions, or 
20 times the greatest error of any single division. 

In automatically graduating a circle, it has been found to be imprac- 
ticable to cut more than 6 lines in a minute, and it requires about 33 
hours to divide a circle into 2-minute spaces. As with the running of 
the finest clocks, the best results can be obtained only when the engine 
is surrounded with every favorable condition possible. Instead of the 
large circles and sectors used by the ancients, they have been made 
smaller in diameter as the methods for graduating have been improved, 
until those of the more modern instruments are seldom more than 30 
inches, and some of the latest meridian instruments have circles of but 
25 inches. 

The smaller circles, whieh can be made and graduated with greater 
precision than the larger ones, are also less liable to change in form, 
owing to their weight and the variation in temperature, and with the 
aid of the reading microscope the results obtained world not be possible 
with the larger circles. 


A 25-inch circle read with a*microscope having a power of 40, would 


be equivalent to a circle of about 80 feet in diameter, and a single sec- ! 





ond of arc as seen through the microscope would be edual to 0.004 inch, 
a quantity easily subdivided. 

A most important adjunct to the astronomer’s instrumental equip 
ment is the filar micrometer. With it he determines the errors of di- 
visions, the eccentricity of his circle and measures the angles to witnin a 
fraction of a second; and when used at the eye end of the telescope he 
determines the positions and motions of the stars and the distance and 
diameters of the planets. In these little instruments, whether of the 
simple or complex form, the chief requisites are the screw and the cross 
wires, for upon them the value of the observations and measurements 
depends. 

To make the screw of a micrometer so true that the errors in the 
threads cannot be detected by itsown magnifying power is an extremely 
difficult task. These micrometer screws are often made with 100 threads 
to the inch, and are provided with graduated drums having 100 divi- 
sions, the readings being made in 10ths of a division. 

The cross wires, which are but common spider lines, because of their 
fineness and the remarkable qualities they possess, are indispensable in 
micrometric work. 

The spider lines mostly used are from } to } of a 1,000 of an inch in 
diameter, and in addition to their strength and elasticity, they have the 
peculiar property of withstanding great changes of temperature, and 
often when measuring the sun spots, although the heat is so intense 
as to crack the lenses of the micrometer eyepiece, yet the spider lines are 
not in the least injured. 

The threads of the silkworm, although of great value as a commer- 
cial product, are so coarse and rough compared with the silk of the 
spider that they cannot be used in such instruments, Platinum wires 
are made sufficiently fine and make most excellent cross wires for in- 
struments where low magnifying powers are used, yet as the power in- 
creases they become rough and imperfect. 

Spider lines, although of but a fraction of a thousandth of an inch in 
diameter, are made up of several thousands of microscopic streams of 
fluid, which unite and form a single line, and it is because of this that 
they remain true and round under the highest magnifying power. 

An instance of the durability of the spider lines is found at the Alle- 
gheny Observatory, where the same set of lines in the micrometer of the 
transit instrument has been in use since 1859. 

The placing of the spider lines in the micrometer is a work of great 
delicacy, and in some micrometers there are as many as 30 which form 
a reticule, with lines two one-thousandths of an inch apart, and parallel 
with each other, under the highest magnifying power. 

In the realm of the measurement of minute linear distances, and the 
perfection of curved and flat surfaces, the refinements are even greater 
than those pertaining to the measurement of time and of angles. 

Most important in the linear dividing engine is the screw, and al 
though much had been accomplished in bringing such engines to a high 
degree of excellence, it was for Professor Rowland to make an engine 
which has a practically perfect screw; and without doubt it is in all re- 
spects the nearest perfect of all the mechanisms that have been employed 
for ruling lines exactly parallel and equally spaced. 

The Rowland engine was made specially for ruling ¢iffraction grat- 
ings which are made of speculum metal, and with it a metal surface 
has been ruled with 160,000 lines, there being about 29,000 to the inch, 
and as many as 43,000 lines to the inch have been ruled. 

The gratings mostly used have from 14,000 to 20,000 lines to the inch, 
and with such exactness is the cutting teol moved by the screw that the 
greatest error in the r-ling does not exceed one-millionth of an inch. 

The production of these gratings, which has enabled the physicist in 
his study of the spectrum to enter fields of research before unknown, 
has not only called for the highest degree of perfection ever attained in 
the spacing of linear distances, but it has also called for a refinement 
most difficult in the optical snrfaces upon which the lines are ruled. 
To Mr. Brashear was given the problem of producing such surfaces, 
and notwithstanding the many difficulties encountered in working and 
refining the speculum metal plates, he has made many hundred plates 
with surfaces either flat or curved with an error not to exceed 1-tenth 
of a wave length of light, or 0.0000025 inch. 

The established standards of length which are the yard of Great 
Britain and the meter of France, being made of metal, and liable to de- 
struction or damage, Professor Michelson conceived the idea of deter- 
mining the lengths of these standards in wave lengths of light, which 
would be a basis of value unalterable and indestructible. 

For the purpose of carrying out these experiments, the interferometer 
was constructed, an instrument which required the highest order of 
workmanship and the greatest skill of the optician. Again Mr. Brash- 
ear proved to be equal to the occasion, and made for the instrument a 
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series of refracting plates, the surfaces of which were flat within 1. 
twentieth of a wave length of light, with sides parallel within 1 second. 
This was the most difficult work ever attempted in the refinement of | 
optical surfaces. | 

Professors Michelson and Morley devised a method for using the in- 
terferometer, for making the wave length of some definite light an act- | 
ual and practical standard of length. So satisfactory was the result 
that Professor Michelson was invited to continue the experiments at the 
Bureau of Weights and Measures, at Sévres, France, where the stand- 
ard meter, which is kept in an underground vault and inspected only 
at long intervals, was used for that important work, which occupied 
nearly a year. The final result of the experiments shows that there are 
1,553,164.5 wave lengths of red cadmium light in the French standard 
meter, at 15°C. So great is the accuracy of these experiments that 
they can be repeated within one part in two millions. Should the ma- 
terial standard of length be damaged or destroyed, the standard wave 
length of light will remain unaltered, asa basis from which an exact 
duplicate of the original standard can be made. 








Theory of Electrolytic Dissociation. 
oe 

A paper on recent investigations, bearing on this subject, was read 
before the Faraday Society in London, on November 23, by Prof, L. 
Kahlenburg, Ph.D. He said that in creating the theory of electrolysis 
dissociation, the phenomena of actual electrolysis have played a minor 
part. It has rather been based on the observation that for many aque- 
ous solutions the molecular conductivity increases with the dilution, 
and that the osmotic pressure, lowering of freezing point, and similar 
physical constants are abnormally great. The hypothesis is thus vital- 
ly connected with vant’s Hoff’s theory of dilute solutions which it gen- 
eralizes in the form of PV = i RT where i, the so-called degree of dis- 
sociation, is unity for nou-electrolytes and greater than one for electro- 
lytes. The author is of opinion that the theory is supported by isolated 
facts only. 

Comparisons of the molecular conductivites with the‘ freezing points 
at 0° and boiling points at 95° were made by the author in 1901, with 
typical solutions of the electrolytes and non-electrolytes, and no such 
connection between those quantities as demanded by the theory was 
found, 

According to the theory, molecular conductiveness should increase 
with the volume but in practice that is often not the case. 

According to the Nernst-Thomson rule, dissociation is caused by the 
high specific inductive capacity of the solvent, but cases are cited, such 
as liquid hydrocyanic acid, where a higher dielectric constant than 
water has is accompanied by lower conducting—and therefore ionizing 
—power. 

Additive properties are not a valid argument in favor of the theory, 
because they occur in quantities such as molecular heats and molecular 
refractions, where ionization is out of the question. 

The colors of solutions have been attributed to the free ions present, but 
copper, nickle, and cobalt oleates are insulators, and yet bear the char- 
acteristic colors of the supposed metallic ions. 

Instantaneous reactions sometimes occur between insulation solutions 
and hence cannot be regarded as taking place between the free ions 
present, 

A strong argument against the hypothesis is that it cannot be har- 
monized with the law of mass action. The agreements obtained by 
Ostwald in his application of the dilution law to solutions of weak or- 
ganic acids sre only very rough, and to electrolytes par excellence it 
cannot be applied at all. Rudolphi’s and van’t Hoff’s amended form- 
ulz are purely empirical. 

The power of coagulating colloids has been ascribed to free ions, but 
such power is not confined to solutions of electrolytes. 

It is in the realm of non-aqueous solutions that the theory proves es- 
pecially impotent. We now know of such solutions that conduct elec- 
tricity even better than aqueous solutions, and yet yield higher mole- 
cular weights than those computed from the formule of the solutes. 
The researches of Walden on liquid sulphur dioxide are quoted as 
being particularly conclusive. 

The theory has been applied to fused salts. The author questions the 
validity of such application to what are practically 100 per cent. solu- 
tions; the hypothesis is avowedly only strictly true for infinitely di- 
lute solutions. 

Prof. Kahlenberg does not think the hypothesis can be retained even 
in @ modified form. It must give way to a conception which takes into 





account the affinity—of the same nature as chemical affinity—between 


| solvent and solute. The processes of solution and chemical action are 


merely the cleavage pieces of solutions placed under special stress or 
duress represented by the so-called purifying processes. Thus chemical 


| action is merely a special case of solution, and the process of solution 


is the general case of the interaction of bodies resulting from their spe- 
cific attractions for one another. A dilute solution is merely a limiting 
case. The abnormal values of molecular weights of substances in sol- 
ution as determined by change of vapor tension, freezing or melting 
points, is merely a measure of the affinity between solute and solvent, 
and has nothing to do with any supposed dissociation; the calculation 
of molecular conductivities is founded upon the erroneous supposition 
that the solvent plays no part in the conduction. Recent determina- 
tions of osmotic pressures by the author have similarly shown that 
these depend on the nature of both membrane and liquids, and are by 
no means in accordance with the requirements of the gas laws. Here, 
again, as in solutions, affinity is the determining quantity. 

Mr. W. C. D. Whetham, in a written communication, pointed out 
that the problem of the nature of solution was independent of the differ- 
ence between electrolytes and non-electrolytes, which was all the theory 
attempted to explain. The ions must be conceived as being free from 
each other, not from all chemical combination, in order to explain the 
observed phenomena of conduction. , 

Prof. Abegg, also in a recent communication, said that Prof. 
Kahlenberg’s reasons for doubting the theory are merely facts which 
cannot be explained by the Arrhenius theory alone. The latter ex: 
plains the behavior of dilute aqueous solutions, where the non-ionized 
molecules are, as a rule, not associated, and not cases where associa-° 
tion occurs, such as in non-aqueous solutions. The author further 
overlooks the fact that conductivity depends on the mobility of the 
ions, as well as on the degree of ionization. The theory can be har- 
monized with the law of mass action, as the work of Rothmund and 
Drucker and Jahn has shown. 

Dr. T. M. Lowry said that Prof. Kahlenberg’s criticisms were mostly 
expended on a theory which was not the dissociation hypothesis as con- 
ceived to-day, The theory does hold good for concentrated solutions, 
only we are not yet able to measure the degree of ionization in such 
cases. His laws are not quite true for moderately dilute solutions, be- 
cause some of the molecules of the solutes are in combination, and not 
free. He dealth at length with the various points raised by the author. 

Dr. G. Rudorf referred to the question of the color of solutions, and 
showed that on the assumption that the molecule of copper sulphate 
has nearly the same light absorbing properties as the ion, all difficulties 
dissappear. The theory quite explains the reactions mentioned in ben- 
zine solution, if only very few ions are assumed to be present. 

Dr. H. Borns showed that Prof. Kahlenberg’s capital mistake was 
that he attacked everything that had ever been said or done with the 
theory. He ignored recent modifications of it that the ideas of hydresly- 
sis, complex ions, and association have caused. 

Dr. H. Sand (communicated), dealt with the differences between the 
theory of Clausis, and that of Arrhenius, and discussed some of the 
approximate assumptions thatdead to numerical disagreements in tlhe 
applications of the latter. 

Dr. C. H. Desch discussed Prof. Kahlenberg’s experiment with cop- 


j . ‘ ra oy 
per oleate in benzine solution, and described some experiments of his 


own bearing on the subject. He thought the diffculties raised by non- 
aqueous solutions very serious ones. i 

Mr. F. S. Spiers drew attention to the theory of Traube, which gave 
numerical expression to some of the conceptions of solution apparently 
held by Prof. Kahlenberg, and explained the Arrhenius coefficient 7 in 
terms of the affinity between solute and solvent. 








The Uniform Bill of Lading. 


— 


The long continued protest of shippers against the proposed adoption 
of the uniform bill of lading, as formulated by the Uniform Bill of 
Lading Committee of the Central Freight Association, culminated last 
week ina meeting in Chicago, at which shipping interests from all 
over the country attacked,#nd railroad men defended, the proposed 
instrument, before a committee of the Interstate Commerce Commis- 
sion. A leading part in the prosecution, if such it might be called, sd 
taken by the attorney for the Illinois Manufacturers Association oe 
Chicago Shippers’ Association, which bodies are to be credited with 
having stirred up the shipping interests of the country on this subject. 
The Interstate Commerce Commission was represented by Judson C. 
Clements, of Georgia, Joseph W. Fifer, of Illinois, and C. A. Prouty, 
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of Vermont. At the end of the 3 days’ session the sentiment prevailed 
very generally that, while the shippers had made an excellent case, the 
railroads had little or no case at all. To such an extent was this true that 
many railroads have already voluntarily notified their customers that 
they will not adopt the obnoxious bill of lading in its present form at least. 

The two clauses of the bill that were most strongly opposed were, 
first and particularly, the one compelling the shipprr to sign a bill of 
Jading, making it virtually a contract, by which the shipper, in con- 
sideration of not being charged 20 per cent. advance in rate, relieves 
the railroad of its common law liability in the matter of loss or damage 
to merchandise carried. While the railroad attorneys successfully de- 
monstrated that this 20 per cent. clause has been in practically all bills 
of lading used by American railroads for 8 years, the shippers were 
able to prove that in no case had the clause been enforced, and that 
railroads had habitually and customarily paid damages embraced in 
common law liability to shippers who had not paid the 20 per cent. 
premium on their freight tariff. It was further shown that while the 
average expense to railroads for loss and damage to freight ranged 
from 4 of 1 per cent. to 14 per cent. of the total freight earnings, the 
roads now proposed to charge 20 per cent. premium for assuming a 
liability that they had assumed all along. This 20 per cent. would be 
virtually, therefore, an increase in freight rates. 

Another reason for objecting to this clause was the fact that it 
left a dangerous loophole for preferential rates to large shippers. In 
other words, while the 20 per cent. rate might be enforced with small 
shippers, the large shippers would, by reason of the great amount of 
tonnage which they had to offer, be able to secure immunity from the 
enforcement of the clause, giving them practically a rate 20 per cent, 
lower than their less powerful competitors. 

Another objection to the proposed bill of lading was the printing of 
the words ‘‘ not negotiable” across its face, and to this feature bankers 
were the chief objectors. The Bill of Lading Committee stated that this 
feature would not be enforced at all except in certain States in which 


State legislation had been enacted making it illegal for railroads to issue 
bills of lading that were negotiable. 

Bankers testified that they could not legally advance money on a bill 
of lading bearing the words ‘* not negotiable,” even though there were 
printed in small type on the back of the instrument words practically 
nullifying the printed indorsement on its face. Closely interwoven 
with the teature of non-negotiability was the one previously mentioned 
concerning liability of the shipper. For instance a bank which was 
accustomed to advance up to 75 per cent. of the value of a shipment, 
under the prevailing usage, could not do so on the new bill except with 
large and respouvsiole shippers, because the railroad would have no 
longer legal responsiblility for loss of or damage to the shipment during 
transit, Asan example: A car of grain containing 500 bushels, on 
which banks were accustomed to leuding 75 per cent. of the market 
value of the grain, might easily in transit lose 20 or 25 per cent. of the 
original shipment, aua where there was no recourse against the rail- 
road for this loss, and the shipper was not responsible, the bank would 
lose a certain percentage of the money loaned. Here, too, the chief ob- 
jection was that the large responsible shippers would have the advan- 
tage, because banks would feel safe in negouating their bills of lading up 
to within a small margin of the actual merchantable value of the cargo, 
while the small uuknown shipper would be deprived of that facility. 

The meeting was adjourned to reconvene at Washington, DL. C., 
December 15, and the railroads are disposed to push the matter to a 
conclusion before January 1, as it will have an important bearing on 
certain changes of rates which they purpose putting into effect on that 
date. 








Wrecking the World’s Fair. 


vainigatianstitins 

Next in difficulty to the task of building a great exposition is the task 
of wrecking it and making a profitable disposition of the multitude and 
endless variety of materials which enter into its construction and equip- 


ment. The contract has just been closed by which.the St. Louis Ex- 
position authorities sell to the Chicago House Wrecking Company 
everything on the Fair grounds belonging to the Exposition authorities 
except the trees. The amount paid was something over $500,000. In 
addition to this the same Company has made individual purchases of 
State buildings and private structures that did not belong to the Expo 
sition authorities. Wrecking has already commenced, but the maxi. 
mum activity of the work cannot be reached for some months, unti] 
after the exhibits have been safely removed. The great $50,000,000 ' 
city of ivory is now a junk proposition. The magnitude and variety of ' 
materials that will be sold are shown by the following figures: 

Lumber and Finished Articles.—100,000,000 feet of lumber 
1,000,000 square feet of sash, 4,000 doors, 1,250,000 square feet of sky- 
light, 1,500,000 square feet of roofing, 500 staircases, metal and wood 
aud several huuared carluads of telegraph poies and fence posts, 2S 

Iron and Steel Articles.—50,0U0 teet 41nch cast iron water pipe, 
50,000 feet 6-1uch cast iron weter pips, 10,090 feet cast iron water 
pipe larger than 6-1nch up to 36-inch diameter, 500 carioads wrought 
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iron and steel pipe, $500,000 worth copper and steel wire, including 
trolley wire; 10,000 feet iron fence. 8,000 tons rods, bolts, washers, etc ; 
6,000 tons 60-pound steel rails, 2,000 tons lighter sections and two 11- 
foot steel stacks. 

Plumbing, Steam Fitting, Etc —1,700 closets and lavatories, 
$500.000 worth 8, 10 and 12-inch gate valves, and thousands of filters 
and coolers. 

Fire Apparatus.—The complete fire protection service of the fair will 
remain in operation under the ownership and control of the purchasers 
of the fair until such time as fire protection is no longer necessary, 
when the equipment will be placed on the market. This will probably 
be some time next summer. This equipment includes, among other 
things, 4 chemical hose wagons, 5 fire engines, 10 deluge sets, 100,000 
feet hose, 1} to 2 inches diameter, 100 revolving standpipes, automatic 
sprinkling system in two large buildings, 5,000 galvanized water 
buckets, and twelve 18 by 12 by 10-inch Worthington underwriters’ 


umps. 

. Blectric Lighting Supplies.—One of the items that cost the Ex- 
position Company the largest amount of money was the equipment of 
the lighting service. This throws on the market 100,000 electric lamps 
never used, 350,000 electric lamps used, 250,000 lamp receptacles, and 
millions of yards of lamp cord. 

Machinery.—The list of machinery sold to the wreckers has not yet 
been tabulated, but it includes some of the boilers and engines used to 
furnish power for the fair, as well as 75 motors from 100 to 500 volts: 
2 traveling cranes and a vast amount of hoists, tackle, blocks, chain, 
trucks, scales, safes, etc.; several electric passenger elevators, 6 rvad 
rollers, 15 sets of architects’ and surveyors’ instruments, 200 electrical 
turnstiles, 50 dump wagons and hand cars, 60 other vehicles, 500 lawn 
mowers, 500 wheelbarrows, and the like. 


As a matter of curiosity it can be stated that the wreckers also have 
the problem of disposing of 5,000 flags, 2,000 feet of burlap, 2,000 army 
cots, 2,500 opera chairs, 25,000 kitchen chairs, 2,000 iron beds, mat- 
tresses and hospital equipment, 300,000 flower pots and the buildings 
and contents of the vast greenhouses at the fair grounds. 

Of course the largest item on the list is that of lumber, and the com- 
pany is rapidly installing saw mills, planing mills and other machin- 
ery for working up this lumber into merchantable shapes and sizes, 
including plans for converting into salable kindling wood of several 
million feet of lumber that will not be available for the lumber 
trade. The announcement that the cast iron pipe laid at the grounds 
is to be placed on the market will be received with suprise by many of 
our ers, as it was understood that at the time the sale was made to 
the exposition conpany it contained a provision prohibiting the sale of 
tbis pipe as scrap, the int ntion of the sellers being to avoid a repetition 
of the demoralizativn of the pipe market which followed the Worlds’ 
Fair at Chicago. 

The wreckers have gone about their herculean task in a systematic 
manner. Even before the fair opened they had in their possession lists 
of practically everything on the grounds, with the original purchase 
prices. These lists were made the basis of their bids and will be made 
the basis of their selling prices. The policing of the grounds after 
March 1 will be in the hands of the wrecking company, aud very rigid 
supervisions will be exercised with the view of preventing incendiar- 
ism, which wrought such havoc at the World’s Fair Chicago. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
onicesitiltbiceie 
AT the annual meeting of the New Brunswick (N. J.) Light, Heat 
and Power Company, no change was made in the executive manage- 
ment. The chief officers are: President, John C. Eisele; Treasurer, 
Nathaniel King; Secretary, Henry M. Barrett. 





Mr. J. ALEX. Mayers, writing from Sydney, Cape Breton, under 
date of the 16th inst., says, the Gas Machinery Company, of Cleveland, 
O., is under contract to replace, for the Dominion Iron and Steel Com- 
pany, 2 home-made P. & A. tar extractors with 4 machines built on 
accurate lines. 





RECENT advices from Trenton, N. J, are to the effect that the 
Michigan Light Company has been incorporated. Its registered office 
is 243 Washington street, Jersey City, N. J., the agent in charge is Mr. 
Charles N. King, and the named capital stock is $2,250,000. The in- 
corporators are: Messrs. Walter B. Mahany, Walter Thiele and Charles 
N. King. The Company is to construct and operate gas and electric 
plants and steam and electric railroads. 





AT the annual meeting of the shareholders in the Columbia (Pa.) 
Gas Company, the officers chosen were: Directors, M. 8. Sherman, 
W. H. Shenberger, Wm. B. Given, H. M. North and Horace Detwiler; 
President, James A. Meyers; Secretary and Treasurer, Joseph Janson. 





‘A. V.S.,” writing from Toronto, Can., under date of the 16th 
inst., says: ‘I failed to seein the JOURNAL any mention of a recent 
clever act done by the Consumers Gas Company, of this city. Several 
of its employees have been in its service for many years and are still on 
its payroll, doing some active work. The Company has determined to 
pension at least 14 of them, and hereafter while they live the weekly 
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payment of $3.50 will be made to them without any return in the 
latter line.” 





THE regular quarterly dividend of 2 per cent. on the capital stock of 
the United Gas Improvement Company has been declared. It is, as 
our advertising columns show, payable the 14th prox. 





AT a recent meeting of the Board of Estimate and Apportionment of 
this city the following was adopted: 


‘* Resolved, That the Corporation Counsel be requested to furnish to 
this Board as promptly as possible his opinion whether there is power 
in this city under its present charter to construct and maintain a plant 
~ furnishing electric lighting to the public buildings and streets’ of 
the city.” 





Mr. TOWNSEND Scorrt has resigned as a Director in and Chairman of 
the Finance Committee of the Baltimore Consolidated Gas Company. 
His successor is Mr. 8. R. Bertron, of Bertron, Storrs & Griscom, of 
New York. The Board adopted resolutions complimenting Mr. Scott 
on the value of his services to the Company. 


AT the annual meeting of the shareholders in the Waynesboro (Pa.} 
Gas Company the Directors elected were: Wm. H. Brown, Joseph 
Enniss, M. T. Brown, Charles W. Schaibley, John W. Clugston, E. 
Elden and William Middlekauff. Mr. Elden succeeds Mr. Jno. M. 
Wolff, who declined a re-election. 


Mr. AuGustus HuEsTON has been appointed Manager of the new 
business department of the Consolidated Gas Company, of New Jersey, 
with headquarters at Long Branch, N. J. 





Mr. PHILIP BALLINGER has been appointed Superintendent of the 
electrical division of the business of the Consolidated Gas Company, of 
New Jersey. 





THE Directors of the Cincinnati Gas and Electric Company have de- 
clared the regular quarterly dividend of 1} per cent. From the cur- 
rent reports the Company looks to be earning pretty close to 74 per 
cent. Good luck to the sensible, hard-headed, warm-kearted men who 
control its management. 2 





ACCORDING to the annual report of Mr. George F. Moore, Superin- 
tendent of Street Lights for the city of Haverhill, Mass., for the year 
ended November 30, 1904, we find: ‘‘ That the total number of street 
lamps in service at the end of the period named is 776, divided as fol- 
lows: 199 electric arcs, 347 Welsbach naphthaline lamps, 227 Wels- 
bach incandescent gas lamps and 3 incandescent electric lamps. Of 
the total number the Haverhill Electric Company furnishes the 3 in- 
candescent lamps free, and the Welsbach Street Lighting Company, 
of America, furnishes the 2 gas lamps that illuminate the steps of the 
City Hall without charging therefor; Allof the are lights used for 
street lighting are furnished by the Haverhill Electric Company, which 
maintains all poles, lines and lamp fixtures. The are lights are all 
2,000-candle power; double lamps are run on 9.8 amperes of current at 
a pressure of 50 volts or 500 watts, an energy fully up to contract re 
quirements. The street lighting committee, by authority from the 
City Council, contracted with the Haverhill Electric Company in Oc- 
tober, 1903 (contract to take effect November 1, 1903), for 196 or more 
are lights to burn every night in the year from dusk to daylight for a 
term of 3 years, thus doing away with the moon schedule, which has 
not been satisfactory to the citizens of Haverhill or the street lighting 
commi tee. The contract price is $102.50 per lamp per year. The 
Haverhill Electric Company, through its very able Superintendent, 
Mr. W. C. Corson, has done everything possible to give the city first- 
class service. Acting under the orders of the City Council, this de- 
partment has installed one arc light during the year. The number of 
Welsbach gas lights in service November 30, 1904, is the same as at 
the last report, 225. These lights are burned on the moon schedule of 
300 nights per year, and burn from dusk until | o’clock in the morning 
and are guaranteed to be not less than 6) candle power. The contract 
with the Welsbach Street Lighting Company, of America, which was 
renewed May 1, 1902, for a term of 5 years, stipulates that the Com- 
pany shall furnish all lanterns, burners, fixtures and cross arms, shall 
pay for gas used, and make all renewals of glass, lamp fixtures, 
mantles, etc., the city to furnish the posts and riser pipes set ia position, 
lighting, extinguishing, cleaning of lamps and labor for all repairs 
above the surface; and the city shall pay $18.50 per lamp per year in 
monthly installments. All of the contract requirements have been 
faithfully observed, and the service from thes2 lights has been perfectly 
satisfactory.” 





THE necessary certificate has been filed with the Secretary of State 
announcing that the Directors of the Norwich (N. Y.) Gas and Electric 
Company will number 7 instead of 4. Mr. 8S. N. Blake is an added one. 





A CORRESPONDENT in Toronto, Can., writing under date of the 15th 
inst., says that earlier in the month Mr. W. J. Christie, Chairman of 
the Fire and Light Committee, of Owen Sound, Can., announced that 
the price of gas would be reduced forthwith from $2, less 20 per cent. 
discount, to $1.50, less 10 per cent. for prompt payment. This is the first 
reduction made since the town acquired the plant two years ago, and it 
may be truthfully said that under the prevailing way of doing things the 
people are now better served than they were in the old days. Possibly 
so, and more than likely so; but the town originally had not nerve or 
confidence enough to supply light to its residents, whereas ordinary 
capital took the chance. 


THE project for a gas plant at Paulsboro, N. J., is still in the air. 





A PINTSCH gas outfit on a large scale is promised for Toronto, Can., 
next year. 





A CORRESPONDENT in Hudson, N. Y., writing under recent date, in- 
closes the following taken from the Poughkeepsie (N. Y.) News Press: 
‘*The suit of Messrs. Edward M. Atwater and Wm. H. Young against 
the Poughkeepsie Light, Heat and Power Company, which has been 
pending before Stephen G. Guernsey as referee for the past year, has 
been decided by the referee, who awarded judgment to the plaintiffs in 
the sum of $3,894.58. The case grew out of the absorption of the 
Poughkeepsie Gas Company by the Light, Heat and Power Company. 
It seems that when Mr. Atwater and Mr. Young, who had conducted 
the Gas Company as lessees for over 10 years, sold out to the new Com- 
pany, there were several items about which those concerned could not 
agree. The largest item was $2,400 which the plaintiffs claimed for 
gas they had manufactured, and which was in storage and consumers’ 
accounts when the new Company took hold of the plant. The lessees 
thought they were entitled to the amount from the meters up to Novem- 
ber Ist of the year they turned the business over and to the few days 
in December to the time the meter takers had made account of the me- 
ters. In all it amounted to $2,400. This the new Company disputed. 
Another interesting claim was about a canal boat load of coal. It seems 
that a few days before the trade which put Messrs. Young and Atwater 
out of the gas business, Superintendent Hadden said he needed coal 
and hence ordered a boat load. It did not arrive until just as the new 
Company went into effect. The Company claimed that Messrs. At- 
water and Young had ordered the coal, while the other two claimed that 
the Company had used the coal and were thus responsible for its pay- 
ment. Thesuit wasa friendly one, and Mr. Allison Butts, representing 
Messrs. Atwater and Young secured the appointment ofa referee. The 
court appointed Stephen G. Guernsey, and before Mr. Guernsey many 
hearings were held. His report which has been filed with the county 
clerk is in the form of a final settlement. There were a few other small 
matters of contention, but the referee has settled everything satisfactorily 
by awarding the plaintiffs the judgment of $3,804.58.” 





Mr. GEorGE Brooks, through his purchase of the shares owned by 
Mr. Gotfried Falkenstein in the Cooperstown (N.Y.) Gas Light Com- 
pany, has secured control of the property. Let us hope he will im- 
prove it. 

Messrs. W. J. Hayes, of Cleveland, O., and E. C. Lindsay, of Ra- 
venna, O., have, it is said, secured control of the gas plant at Clyde, 
N. Y. They propose to enlarge the plant, both as to its generating and 
distributing divisions, each of which would respond readily to bettering. 








WE understand that Mr. Collin is about through with his work in 
connection with the rehabilitation of the plant at Watertown, N. Y. 





THE most disappointed reformers in the gas line, in New York State, 
at least at the present time, are those who declared that the gas being 
supplied to the residents of Rochester, N. Y., by the proprietors of the 
Rochester Gas and Electric Company, was not up to statutory require- 
ments. The objectors causedthe purchase of the necessary testing 
apparatus, had it set up and manned on public acconnt by trusted local! 
professors, with the result that the ‘* trusted ” ones reported a candle 
value something like 10 per cent. over the prescribed one. 





Ir is understood that Mr. C. H. Dunbar, formerly in charge of the 
American Gas Company’s plant at Elgin, Ills., which property was re- 
cently purchased by Col. Copley and his associates, will retire from ac- 
tive business. 
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The Market for Gas Securities. 
—————— > —_—_ 

The Hearst tactics, aided in a very queer 
sort of way that proclaimed no protection 
whatever for the stock, put Consolidated gas 
well on the down slide during the week, the 
stock breaking well on to 10 points maximum. 


The closing to-day (Friday) was made at 196} 
to 196%, quite a recovery from the low point of 
the week, but many, many points below even 
its extreme speculative value. The talk about 
a cut in the rate through Legislative enact- 
ment is ridiculous, unless those who would 
put such movement through will also decree 
that a revision of the law in respect of candle 
power shall also be presented. 

Brooklyn Union is quoted at 203 to 210. 
Think of it, investors! A 10 per cent. stock in 
an industrial, the works of which are located 
in points where even Mr. Lawson’s office boys 
can look them over every day. Talk of as- 
inine investors! Let them to ‘the friend of 
everybody” go and be misled. The general 
gas share market is strong, especially in respect 
of bonded issues. 








Gas Stocks. 


Quotatiens by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Street, New Yorx Orrr. 
DeceMBer 26, 


_ All communications will receive particular atten- 
ioe The following quotations are based on the par value 
of $100 per share, 

N.Y. Otty OCompantes. Oapital. Par. Bid. Asked. 
Consolidated SO RRR eee eerenes $73,177,000 100 19544 19 34 
Central Union, Bonds, 5's. . 3,000,000 1,006 108% iw 
Equitable Bonds, 6's........ 1,000,000 1,000 105 

* ist Con.5’s....... 2,800,000 1,000 118 

Mutual seer eeesereeeeeeeseee 3,500,000 100 300 
Municipal Bonds,....+..ss008 750,000 ee os 
New Amsterdam Gas Co. .. 

Bonds, 5's seeeeeeeereeee 
New York & Richmond Gas 
Co, (Staten Island)...... 

lst Mtg. Gold Bds. 5 p. ct. 

* Northern Union, Bonds, 5's. 
New York and East River.. 
Bonds 186 5'S...... e000 

** Ist Com. 5°S...000- 
BtandinwOccsccectecetsvedcce 

Bonds, ist Mortgage, 5’s 
TWowiaes .coccccecsccsncescss 

O at-of-Town Compantes. 
Brooklyn Union ......ssse0s 

“ “ Bonds (5's) 

Bay State.....s.ccscsceess 

“* Income Bonds..... 
Binghamton Gas Works... . 

* Ist Mtg.5’s........ 
Boston United Gas Co.— 

ist Series 8. F. Trust.... 


“oe oe “ 


120 
320 


11,000,000 1,000 112 
1,500,000 100 
1,000,000 = 
1,250,000 1,000 


35 
104 


3,500,000 
1,500,000 
5,000,000 
5,000,000 
1,500,000 

299.650 


1,000 

10644 
125 
145 


100 
100 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
509,000 


7,000,000 
2d ++.. 8,000,000 
Buffalo City Gas Co........ 5,500,000 


**  Bonds,5’s 5,250,000 
Capital,Sacramento .,... 500,000 


Bonds (6's).......s000.. 180,000" 





Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
Cincinnati Gas and Electric 
BD crcccccddocescocosccccee 80,000,000 
Columbus (O.) Gas Co., ist 
Mortgage Bonds.......... 
Columbus (0.) Gas Lt. & 
Heating Co.......+++ 
Preferred...........+... 3,026,500 
Consumers, Toronto........ 000,000 
Consolidated, Baltimore.... 11,000,000 
Mortgage, 6’s....... 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s....... 910,000 
Consolidated, ist 5’s.... 1,490 000 
ConsolidatedGasCo.ofN.J. 1,000,000 
“ 380,000 
evsdenscasonsscce 75,000 
Detroit City Gas Co........ 4,825,500 
* Prior Lien 5’s....... 5,603,000 
Detroit Gas Co., 5°8.... sss. 302,000 
OF BR BG. coves cccecce 16,000 
Equitable Gas & Fuel Co., 
Chicago, Bonds.........+. 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne ......-.eeeeees- 2,000,000 
ad Bonds. 2,000,000 
Grand Rapids Gas Lt. Co. 
Lat Mtg.5°S....00..cecccees 
Hudson County Gas Co., of 
New Jersey.....sssseeees 10,500,000 
ad Bonds, 5°s...... 10,500,000 
Indianapolis...... .....ss0+. 2,000,000 
“ Bonds, 6’s....... 2,650,000 
Jackson Gas Co....c.sseees 250,000 
BIRT. BWcceccee 290,000 
Kansas City Gas Light Co., 
of Missouri............... 5,000,000 
Bonds, ist 5’s............ 3,822,000 
Laclede, St. Louis .......... 10,000,000 
Preferred...........+++. 2,500,000 
Bonds ........++ ssessee+ 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 
Bonds .....005 ceeevssess 1,000,006 
Louisville. .......+ssseeeee0+ 2,570,000 
Madison Gas & Elec. Co. 
 —s- Lat Mtg. 6'g....cccce 
* 6 per cent. scrip, 
due 1910.....c00 
Montreal, Canada .......... 2,000,000 
Nashville Gas Lt. Co........ 1,000,000 
Newark, N. J.,Con. Gas Co. 6,000,000 
Bonds, 6S ......secee+00+ 4,600,000 
New Haven........sssssee0+ 2,000,000 
Peoples G. L. & Coke Co., of 
Chicago. .......s0+-sse0 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 
2d nd +... 2,500,000 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred...........+++, 2,150,000 
Consolidated 5°s........ 2,000,000 
San Francisco, Cal. ........ 15,800,000 
St. Joseph Gas Co. 
- ist Mtg. 5’s........ 
St. Paul Gas Light Co...... 
ist Mortgage 6°s........ 
Extension, 6's,........+. 
General Mortgage, 5’s.. 
Syracuse, N. Y..... 
Washington, D. C eeeeesecee 
First mortgage 6’s...... 
Western, Milwaukee........ 


eeeeee 


7,650,000 


1,500,000 


1,682,750 


2,000,000 


1,225,000 
750,000 


350,000 


100,000 


751,000 
1,500,000 
650,000 
600,000 
2,465,000 
1,975,000 
2,047 000 
2,600,000 
600,000 
4,000,000 
600,000 





GAS ENGINEERS, Page 
A. E, Boardman, New York City.........65 sssssesesesss 1016 
Baxter & Young, Detroit, Mich,..........scseseesseecees 1082 
B. E. Chollar, St. Louis, Mo.,.......sessssesesseccsseseceslO.8 
David Leavitt Hough, New York City...............00..J032 
Economical GasA pparatusConstruct'n Co.,Toronto, Ont. 1024 
Frank D. Moses, Trenton, N,J.....sccccscessees esvecee 1016 
Fred BredelCo., Milwaukee, Wis, .........00ssceseseeeee.1020 
Frederic Egner, Washington, D. C...........0ceceeeeecees]018 
Geo. G. Ramsdell, New York City.. evcescees 1017 
Geo. R. Rowland, New York City....... a ee -enesé 
Humphreys & Glasgow, New York City.... -+ 1038 
Isbell-Porter Co., Newark, N J ocescecce One 
J. Alex. Mayers, New York City...... ‘ 1085 
J. F. W. Jost, Philade ‘phia, Pa............. 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 
The Gas Machinery Co., Cleveland, O..............0s000.1020 
The Jeffrey Manufacturing Co., Columbus, O............1030 
The Western Gas Construction Co., Fort Wayne, Ind... 1040 
United Gas Improvement Co., Philadelphia, Pa.,..... -- 1027 


Pee eeeeeeeees 


see eteeee 





GAS WORKS APPARATUS AND 
CONSTRUCTION. 


A, E. Boardman, New York City ...ccccsesses+ sevseees I016 
Bartlett, Hayward & Co., Baltimore, Md..........000+- .103% 
Baxter & Young, Detroit, Mich..........secsesceessseees 1682 
Connelly [ron Sponge and Governor Co., New York City1029 
Continental Iron Works, Brooklyn, N. Y......sssese00.-- 1034 
cruse-Kemper Co., Philadelphia, Pa Sabersedeccces me 
Davis and Farnum Mfg. Co.,Waltham, Mass.,...........10382 
Deily & Fowler, Philadelphia, Pa.........csceeseseeseess.1086 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont.1( 24 
Empire Gas Construction & Improvement Co., N. Y. City1019 
Frank D. Moses, Trenton, N, J...........-.0008 ery oo 206 
Fred. Bredel Co., Milwaukee, Wis,........ssesseeees d 
G. Shepard Page’s Sons, New York City..... 
Humphreys & Glasgow, New York City.............. 
Isbell-Porter Company, New York City.......ssssseees- 
J. Alex, Mayers, New York City.........s00+. eecese eeces 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........05. «> 
Lloyd Construction Co., Detroit, Mich.......csse0. eee 
Logan Iron Works, Brooklyn, N. Y.......0.se00008- 
Quintard Iron Works, New York City ,., 
R. D. Wood & Co., Philadelphia, Pa........ssceseeesceess 
Riter-Conley Mfg. Co., Pittsburg, Pa.........sseeeesees 
Stacey Mfg. Co., Cincinnati, O........... 
The Connersville Blower Company, Connersville, Ind, ..1037 
The Gas Machinery Co., Cleveland, O,.. 
The Jeffrey Manufacturing Co., Columbus, O 
The Western Gas Construction Co., Fort Wayne, Ind... .1040 
United Gas Improvement Co., Philadelphia, Pa.........10.7 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md,,,,..... 
B, E, Chollar, 8t. Louis, Mo.... . 
EconomicalG asA pparatusConstruct’n Co, Toronto, Ont. 1U24 
Fred. Bredel Co., Milwaukee, Wis. .......... eves 
Humphreys & Glasgow, New York City......ss..e0s. 
The Gas Machinery Co., Cleveland, O.. evecescccees LUV 
The Western Gas Construction Co., Fort Wayne, Ind. ...]04U 
United Gas Improvement Co., Philadelphia, Pa.._..... .1(27 


SCRUBBERS AND CONDENSERS, 
Continental Iron Works, Brooklyn, N.Y .........0.s.0++.J034 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont,1024 
Fred. Bredel Co., Milwaukee, Wis.............0.00+ ooeees OQ 
Isbell-Porter Co., Newark, N. J eoeeveces LOS 
Kerr Murray Mfg. Co , Fort Wayne, Ind.,................1082 
Logan Iron Works, Brooklyn, N. Y......- seccesseseeees L036 
R. D. Wood & Co., Philadelphia, Pa....... .cccessceee...1084 
Riter-Conley Mfg. Co., Pittsburg, Pa..........ssesees00.1080 
Stacey Mfg. Co., Cincinnati, O.. Pprrere Us 3) 
The Gas Machinery Co., Cleveland, O., 

The Western Gas Construction Co., Fort Wayne, Ind... .1040 


PRODUCER POWER PLANTS. 
Economical] Gas Apparatus Construct’n Co.,Toronto,Ont. 1024 
R. D. Wood & Co., Philadelphia, Pa,........ssesceeeseees 104 


TAR AND CARBONIC ACID EXTRACTOR. 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 1024 
Fred. Bredel Co., Milwaukee, Wis........cceccceceececes 1020 
Isbell-Porter Co.. Newark, N. J......es..s. eeces 

Stacey Mfg. Co., Cincinnati, O.......ccccccceseseeeeeeeess 1085 
The Gas Machinery Co., Cleveland, O..........sese0.--- 10M 
The Western Gas Construction Co., Fort Wayne, Ind...1040 


AMMONIA CONCENTRATORS, 
Fred. Bredel Co., Milwaukee, Wis........sseccsessees.. 1020 
Michizan Ammonis Works, Detroit, Mich.............+..1015 
The Gas Machinery Co., Cleveland, O,.......sssceeeseess 1020 
The Western Gas Construction Co., Fort Wayne, Ind... 1040 
GAS METERS. 

American Meter Co., New York and Philadelphia... ....1039 
Detroit Meter Company, Detroit, Mich,.......se0.ee000+1030 
D. McDonald & Co., Albany, N.Y ....00.... seeee++- eeeees 1087 
Helme & MclIihenny, Philadelphia, Pa..,....... 

John J. Griffin & Co., Philadelphia, Pa. .......sc0000. 000.1000 
Keystone Meter ComRoyersford, Pa........sseseseeneees 1038 
Maryland Meter and Mfg. Co., Baltimore, Md,.,,...... - 4088 
Metric Metal Co., Erie, POoccccccccccccces oece seer LO8D 
Nathaniel Tufts Meter Co., Boston, Maas,.............. 1038 

PREPAYMENT METERS. 

American Meter Co., New York and Philadelphia. ..,,,. 1039 
D. McDonald & Co., Albamy,N. Y....cecsccesscsecesece «1087 
Helme & McIlhenny, Philadelphia, Pa. ............ +++. 1039 
Jobn J. Griffin & Co., Philadelphia, Pa....... eeees.1000 
Keystone Meter Co., Royersford, Pa&....sceees coe. 22-90-1088 
Nathaniel Tufts Meter Co., Boston, Mass........... «+... 1038 


PREPAYMENT METER ATTACHMENTS. 
Reeves Mfg. Co., New Haven, Cont....sscseseeee---+s be 
GAS AND WATER PIPES. 

Central Foundry Co., New York City 

Charles Millar & Son Co., Utica, N. Y 

Davis & Farnum Mfg. Co., Waltham, Mass........+++++.1082 
Donaldson Iron Co., Emaus, Pa..........-..... os cocccce. 104 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont, 1024 
R. D. Wood & Co., Philadelphia, Pa.........scessseessees 1004 
Warren Foundry and Machine Co., New York City...... 1024 

GAS COALS. 

Berwind-White Coal Mining Co., New York and Phila. 1030 
Perkins & Co., New York City..... MPTTTTTTTTTTITET TTT ite. od 
Westmoreland Coal Co., Philadelphia, PB..sergerssereveed0l 


ococvee. 1083 
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SPECIALTIES FOR OIL AND PIPE LINES. 
R. Dresser, Bradford, Pa...... .... 


covccccccccccccoeelOen 
GAS MAIN STOPPERS. 

Safety Gas Main Stopper Co., N.Y. City...cccccseees.-+- 1024 
MAIN AND SERVICE LAYING. 
Sultivan Gros., Pivehing, I. Y...ccceccesccccseeccccccenes Ie 
GAS TAPPING MACHINES. 

George Light, Dayton, O..scrccccccescccccccsccccecccee: 1024 
H. Mueller Manufacturing Company, Decatur, Ills......1022 
CANNEL COALS. 

Perkins & Co., New York City .........e00. © ceccces.ee. 1030 
STOKING MACHINERY. 


GS. A, BOO, BOW TONE GG oc tcccccc ceccccccoceeccss: 102) 
CONVEYORS, 

Adam Weber Sons, New York City........ cccccccceceses Ice 

©. W. Hunt Company, New York City.......csceee..-e- 10.20 

Economical Gas Apparatus Construct’n Co.,Toronto,Ont.1024 

Fred. Bredel Co., Milwaukee, Wis. .........cccccccececsss 1620 

G. A. Bronder, New York City............. ccccccccseccecs LOGO 


Kerr Murray Mfg. Co., Fort Wayne, Ind........ 
The Brown Hoisting Machinery Co., Cleveland, O..... +103] 
The Gas Machinery Co., Cleveland, O........eseseeee000.1020 
The Jeffrey Manufacturing Co., Columbus, O..,........ 1030 
The Link-Belt Engineering Co., Philadelphia, Pa........102i 
The Link-Belt Machinery Co., Chicago, IlMs............. 1024 
The Western Gas Construction Co., Fort Wayne, Ind... 1040 
CHARGING BARROWS & COAL WAGONS, 
Kerr Murray Mfg. Co., Fort Wayne, Ind.................1082 
Stacey Mfg. Co., Cincinnati, O......ccccccscccsscccccscces 1046 
GAS ENRICHERS,. 
Standard Oil Co., New York City.......... ecceccccecsces lal 
Sun Company, Pittsburg, Pa......... soecveccecsesecescees lal 
The Sun Oil Co., Pittsburg, Pa......c.ccesecsscecsecess- 1031 


COKE CRUSHERS, 


©. M. Keller, Columbus, Ind........ eeccsovscovcevecsocccIOMd 
Fred. Bredel Co., Milwaukee. Wis...... eccvcceccccscccccelQa 
The Jeffrey Manufacturing Co., Columbus, O....... ooo. 1080 


STEAM BLOWER FOR BURNING BREEZE. 
The Connersville Blower Company, Connersville, Ind.. 1037 
ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y. sovcccees. 1036 
GAS GAUGES, 
The Bristol Co., Waterbury, Conn. ............sseeeeee.1028 


GAS GOVERNORS, 
Connelly [ron Sponge and Governor Co., NewYork City1029 
Fred. Bredel Co , Milwaukee, Wis...... ..scseee ooosceesi020 
Isbell-Porter Co., Newark, N.J.......sc00 cesessseseesess 1034 
K. D. Wood & Co., Philadelphia, Pa. .......00..sseee000.1034 
CEMENTS, 
C. L. Gerould, Bloomington, ee eeeccevceses 1028 


RETORTS AND FIREBRICKS, 
Adam Weber Sons, New York City...... eceeceecesceres. U8 
Baltimore Retort and Firebrick Co , Baltimore, Md..,,,. 1028 
Brooklyn Firebrick Works, Brooklyn, N. Y......00.000..028 
Herbison-Walker Refractories Co., Pittsburg, Pa..,.,,..1018 
Henry Maurer & Son, New York City...........000 os00.1628 
James Gardner, Jr., Co., Pittsburg, Pa..........cce......1028 
J. H. Gautier & Co., Jersey City, N.J..... erccccccccces. 1008 
Laclede Firebrick Mfg. Co., St. Louis, Mo............... 1028 
Missouri Firebrick Co., St. Louis, Mo...........0ee00ss0.1028 
Parker-Russell Mining and Mfg. Co., 8t. Louis, Mo......1018 
Tae Kreischer Brick Mfg. Co., New York City... ..eceee.1028 


INCLINED RETORTS. 
Adam Weber Sons (Graham, Morton [England] System) 1028 
Fred. Bredel Co., Milwaukee, Wis....... eeccccvcccccscoes lUGl 
Geo. G. Ramsdell, New York City..........sscceccesseee 1017 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.......1018 
VERTICAL 8S. 
Adam Weber Sons (Oscar B. Weber’s Construction). ....1028 
Connelly Iron Sponge & Gov. Co.(Drake’s {Eng.}] System)1029 
Fred. Bredel Co., Milwaukee, Wha cncascatadicesisasevecellt 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...,... 1018 


VERTICAL RETORTS, CHARGING AND 
DISCHARGING VERTICALLY. 
Adam Weber Sons, New York OF cescccdcckacebeticconcDe 


REGENERATIVE FURNACES. 


Ada a Weber Sons, New York Gs cs cccnceiccdsctesecs; 3008 
Bartlett, Hayward & Co., Baltimore, Md................ 1033 
Fred, Bredel Co., Milwaukee, Wis............0000-00. 000.2020 
J. H. Gautier & Co., Jersey City, N. J............ econ. 108 
Laclede Firebrick Mfg. Co., St. Louis, Mo...........00+.1028 
Missouri Firebrick Co., St. Louis, Mo. ......0.esseees0s.1028 
Parke :-Russell Mining and Mfg. Oo., St. Louis, Mo......1018 


SELF-SEALING MOUTHPIECE DOORS. 
Continental Iron Works, Brooklyn, N.Y. .......000...++.1034 
Fred. Bredel Co., Milwaukee, Wis. .........0c0cse0cceeccc1020 
isbell-Porter Co., Newark, N. J....... dsiiitRiesiens sob oS 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... evccececeelOae 
Logan I-on Works, Brooklyn, N.Y¥.......ssecseeessseese1036 
R. D. Wood & Co., Philadelphia, PB. occccceccccccesces cM 
Stacey Mfg. PO ONO Oi. i iiiceccddccctcanscoccesclll 
The Gas Machinery Co., Cleveland, O.......cessseesee00+]020 
The Western Gas Construction Co., Fort Wayne, Ind... 1040 





CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City.essesessssee voeceee 1028 
INCANDESCENT GAS LAMPS. 


Central Lighting Co., New York City.........-sse008.--- 1016 
D. M. Steward Mfg. Co., Chattanooga, Tenn........+++- 1021 


General Gas Light Co., Kalamazoo, Mich............ eee LOLD 

Geo. G. Ramsdell, New York City...........+0+. Renee 1017 

Welsbach Company, Gloucester, N. J..ssseseecescee sess 1026 
BURNERS, 

Central Lighting Co , New York City ........seeseseeee0-1016 

D. M. Steward Mfg. Co., Chattanooga, Tenn,......++0+. 1021 

Wm. M.Crane Co., New York City.. ........ ensdccscooselome 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn........ .... 1021 


STREET LAMPS. 
Thos. T. W. Miner, New York City.....ccceccseees vee. 1020 
Welsbach Street Lighting Co., New York and Phila... .102%6 


GAS FLASH SIGNS. 
Qui-Vive Co., Grand Rapids, Mich......sesesseceeeeeeee: 1021 


PURIFIERS. 
Connelly Iron Sponge and Governor Co., New York City.1029 
Fred. Bredel Co., Milwaukee, WiS.......ecseeeeceessseees10Q0 
Isbell-Porter Co., Newark, N. J..... OS ee 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......+00++++0++ 1082 
R. D. Wood & Co., Philadelphia, Pa......sseseeceseeeeee 1054 
Stacey Mfg. Co., Cincinmati,O....cccecssscsscevseveceees 1035 
The Western Gas Construction Co., Fort Wayne, Ind.. .1040 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 1029 


VALVES. 
Continental Iron Works, Brooklyn, N. Y........ess00+.1034 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont 1074 
isbell-Porter Co., Newark, N.J.....cccesccsesceeveeees. 104 
Kerr Murray Mfg. Co., Fort Wayne, 1nd .,.....esse000. 1082 
Ludlow Vaive Manufacturing Co., Troy, N.Y..... ods 
R. D. Wood & Co., Philadelphia, Pa............ ouaeccens sue 
Stacey Mfg. Co., Cincinnati, O.......... Soccesoncchecscceseeee 
The P. H. & F. M, Roots Co., Connersville, Ind......... 1028 
Che Western Gas Construction Co., FortWayne,ind,,. 101 


EX HAUSTERS. 
Co inelly Iron Sponge and Governor Co., New York City1029 
{[sbell-Porter Company, Newark, N. J.... «.... seceosenccneue 
Kerr Murray Mfg. Co., Fort Wayne, Ind........+.0++00+. 1032 
The Connersville Blower Company, Connersville, Ind. . .1037 
rhe P. H. & ¥. M. Roots Co., Connersville, Ind..... eee L028 
PURIFIER SCREENS. 
John Cabot, Hoboken, 'N. J..cccee veccccsscscecccsscvceesJOeU 
GRATE BARS. 
F. Ferguson & Son, Hoboken, N. J..... Coes pedecvece occeee 10m 
GAS STOVES. 


American Meter Co., New York and Philadelphia.......1039 
Detroit Stove Works, Detroit and Chicago..........++++.2038 


Keystone Meter Co., Royersford, Pa........ cvcsccececes 1088 
Maryland Meterand Manufacturing Co., Baltimore, Md.1vu33 
Nathaniel Tufts Meter Co.. Boston, Mass............ oes. 1088 


HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.....s...seeseeeeseeeess i020 
GASHOLDER TANKS, 
J. P. Whittier, Brooklyn, N.Y .sccccsssceegesesess-esees 1028 
GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md..,.......0++++.1033 
Continental Iron Works, Brooklyn, N.Y¥..........00+0+.1034 
Cruse-Kemper Co., Philadelphia, Pa. .......eeeseeeeee00.19.9 
Davis & Farnum Mfg Co., Waltham, Mass,........+... 1082 
Deily & Fowler, Philadelphia, Pa..........ceseeeeeeee0e+ 1036 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 1024 
Kerr Murray Mfg. Co., Fort Wayne, Ind.,.... ....+++++.1082 
Logan Iron Works, Brooklyn, N.Y....ssseseceeeseeveess 1036 
R. D. Wood & Co., Philadelphia, Pa.........0005----s00s1034 
Riter-Conley Mfg. Co., Pittsburg, Pa................ eee 1035 
Stacey Mfg. Co., Cincinnati, O.......6 ....eeeeeesessee0+ 10385 


STORAGE TANKS, 
Stacey Mfg. Co., Cincinnati,@...esceccscessesseseseeseess 1035 
PAINTS. 
National Paint Works, New York City.....csseeseeesses- 1032 
PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C.....+00+.... se++-100 


Position W anted. 


Competent business man having 15 years’ 
experience in gas, electric and street railway 
work, desires a position as manager of lighit- 
ing department of large gas or gas and elcc- 


tric company. First-class references. 
1541-2 Address, ** WIRELESS,” care this Journal. 


Position Wanted. 


A thoroughly up-to date man, now general manager of gas 
company, the output of which has increased over £0 per 
cent. in less than four years, desires to affihate himself with 
a gas company in a city of over 50.000 inhabitants, where 
there is an opportun.ty of increasing the business. 


1542-4 Address, * H. 8. M.,”’ care this Journal. 


Position Wanted, 


A gas man, 36 years of age, married, no children, 1' years’ 
experience in coal and water gas plants, wants p sition at 
once with Southern gas company, either as superintendent 
of small plant, or as brancn foreman in large company. 
Hard worker, good mechanic and pipe fitter. 
Addre’s, * L. F.,” 
1542-1 Care this Journal. 


WANTED, | 


Accountant and Bookkeeper. 






































Write, giving age, experience and salary 
required. Address, “1904,” 
1542-2 Care this Journal. 
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FOR SALE, 


One Second-hand Station Meter, 
Four feet by 4 feet, with 6-inch opening ; one 
6 feet by 6 feet, with 8-inch opening. Address, 

THE SARATOGA GAS, ELECTRIC 


LIGHT AND POWER COMPANY, 
1541-tf SARATOGA SPRINGS, N. Y. 


FOR SALE. 


One 75,000-Gallon Oil Tank. 

One 3,000-Galion Oil Tank. 

Two 90 by 48-inch Boilers, 9% 1%-inch tubes, 

Two 6t-inch by 16-foot Boilers, 88 24-inch tubes, 
125 pounds pressure. Built by Pacific Iron Works, 

One Station Meter, made by American Meter Com- 
pany, 11 feet diameter. Capacity, 1,%50,000. Three- 
partition drum, stationary shaft. 

Two Steel Stiness Hydraulic Mains, with bridge 
and dip pipes. Rowland valves and adjustable stems. 

Thirty-six Mouthpieces. Continental make Seven- 























inch standpipes. 

One Isbell-Porter Exhauster. Capacity, 1,250,000 ft. 
oe 66 bad Ps 500,000 ft. 
se ad Compensator, 6 by 12-inch con- 

nections. 


Two Multitubular Condensers, 18 feet long by 19 
feet diameter. Tubes 14 feet 6 inches by 1% and 2-inch 


diameter. 

One Kirkham Tar Washer. Capacity, 1,250,000 
feet. 

One Kirkham Ammonia Scrubber. Capacity, 
1,250,000 feet. 


Four Purifiers, 2) feet by 20 feet by 3 feet. Sixteen- 
inch connections. Two hydraulic lifts and 16-inch cen- 
terseals. 

Two No. 6 Sturtevant Blowers. 

Two 8-inch by 20-inch Slide Valve Pacific 
Eogines. 

T-wo S-inch by 12-inch Rowland Upright En- 
gines. 

One 8-inch by L2-inch Engine, with Slide 
Valves. Made by Porter Manufacturing Company. 

One Compound Pump. Water cylinder, 1% by 14. 
Stamp chest, 8 by 14. 

Two No 1@ Roots’ Exhausters. Engines on same 
base, direct connected. Capacity, 2,500,000, 

One Biake Crusher. 


Address, 
THE BRIDGEPORT GAS LIGHT CO., 
1539-4 BRIDGEPORT, CONN. 











DIVIDEND NOTICE. 


OFFice oF THE Unitep Gas IMPROVEMENT CO., 





N. W. Conner Broad AnD ARCH S7s., 
PHILADELPHIA, Pa., Dec. 14, 1904. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), pn cam Jan. 14th, 
1905, to stockholders of record at the close of business, 
Dec. 31, 1904, Checks will be mailed, 
1541-4 LEWIS LILLIE, Treasurer. 











NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 








About 1if 
in use. Write te 


STROH & OSIUS, Patentees, or 





MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
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EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A. M. Sutherland. \t is now ready to contract for the erection and installation of 


BNTIRE GAS WOoREHS, 


or any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland, double- 
superheater, Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Street 
Mains and Main Laying. 

The high character of the work done by A. M. Sutherland during the past 15 years will be strictly adhered 
to and all work is warranted. 

Mr. Sutherland remains with the Company for two years President and Director, and will give personal 


ean © SSS EMPIRE QS IMPROVEMENT AND COMSTRUGTION GO., 49 Wall St, Kew York 


ARTHUR .E. BOARDMAN, C.E., 


Hor several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
INo. 44 Broad Street, -: New York. 


GENUINE “AIR-LIGHTS,” 


A NEW BURN DR FOR 19085. 
AGENTS WANTED EVERYWHERE. i 


Increased in Value. Decreased in Price. .€ 


A High-Class Burner, a Rapid Seller, and a Money 
Maker for Agents, Dealers, Gas Companies, eto. 


CENTRAL LIGHTING 60. |New York, NY. 




















Cw 





Write or Call for Prices and Particulars. 








FRANK D. MOSES, | 


Telephone, 204-A TRE NTO N, N. i Telephone, 204-A 


UONSITUGlINg ENgineeT ad Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aa -_CORRESPFPONDANCE SOrDRricorTsaD....[.. 
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rted Incandescent Gas Lamp. 


CATCH ON AND GQO AHEAD! 


We are talking now to the Gas Man who didn’t hear us at first. You must have failed to hear 
us altogether, for if you had caught just one of our points we would know you by name now-- 
would be business friends, in fact. 

We are glad that our first talk had such beneficial effects. Mutually beneficial they were, sur- 
prisingly so to us, and, we predict, surprisingly so to the man who caught on. 

To every gas man who has not become our customer we have to say: “ You cannot ‘afford to 
wait longer. Don’t bea trailer. Catch on.” : 

Do you know that gas men in England are using over 15,000 INVERTED INCANDESCENT 
GAS LAMPS per month? They are selling gas, too, more than in a long time. It’s just a begin- 
ning for both of us, but we’re going up with a rush. It’s starting in America just the same. 

The consumer takes these lamps in a hurry, just. as soon as he hears of them. He has had 
experience, poor fellow, and he knows. The points of superiority of our Inverted Incandescent 
Gas Lamp are so nearly what he would invent himself, if he could, that he wants to try them, and 
one trial convinces him absolutely. 

THEY ARE SHADOWLESS--that is to say, they throw the shadow where it belongs, on the 
ceiling. 

THEY GIVE A BETTER LIGHT.--We cannot emphasize too strongly this particular point. 
The light is brilliant, but soft; clear and white, but agreeable and soothing to the eve. They do 
not give that ghastly appearance to people and things so noticeable when the ordinary incandescent 
gas lamp is used. Their light is nearer to Sunlight than any light ever produced. A trial proves 
this. 

EASY TO PUT ON.--This attracts the consumer at once. He wants a mantle, too, that goes 
on and arranges itself; not one that requires eternal readjustment and taking off to: be tinkered. 
This lamp requires no further attention. The mantles are woven with closed ends. 

DECORATIVE.--The lamp is particularly adapted to handsome cluster work. It offers, in 
fact, all the artistic and decorative effects that can be obtained from incandescent electrics. This 
hits the consumer, especially the large consumer who wants maximum effect at minimum cost. 
He wanted to use gas, but he wanted more the artistic electric fixtures, so he turned you down for 
the electric light man. 

ECONOMICAL.--The cost is only one-eighth to one-tenth that of electricity. What do you 
think of that? This lamp utilizes gas to the greatest possible advantage, giving, whatever the size 
ofthe lamp, the power of 20 candles to every foot of gas it uses. 

FITS ANY FIXTURES, old or new, quickly and easily. 


THE LATENT IDEA. 


Do you catch it? It’s this: The Inverted Incandescent Gas Lamp offers you the means to _ 


successfully compete with the electric light people. Before, you had only the argument of econo- 
my. We have given you all the others necessary. Our lamp is better and cheaper. That settles it! 

Don’t you think we had best get togother--you and the consumer and ourselves? He wants 
a superior light. You give him the gas, and we supply the lamp that makes him satisfied. 

Along these lines we have some special inducements to offer. They are confidential pointers 
and will interest you. Send us your name and address to-day. We have also more detailed in- 
formation to offer and a complete price list. 

How about an exhibit in your offices and show rooms for your patrons? We had one at the 
Fair. Perhaps you saw it We know that it interested gas men, for they told us so in person, 
many of them. We can interest you about that exhibit. Don’t forgetit. Write to-day. 


CEO. Cc}. RAMS DEJ1.1,, {UNITED STATES AND CANADA, 


The New Inverted Incandescent Gas Lamp Co., Inc.,  _ 
s380 BROADWAY, = oo fe f= &= © ® & *, BBW TomnRrz city. 
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PARKER-RUSSELL MINING AND MFG. CO,, 


oF ST. TOUIsS, Mo., 
PROPRIETORS OF THE 


OAK HILL GAS RETORT &0 FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 











We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAL and COBRE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 


x CORRESPONDENCE SOLICITED. 
ALL CONTRACTS MADE AS OF 8ST. LOUIS, MO. 











FREDERIC EGNER;« 
Gas Eingineer, 


NORFOLK, VA, Chollar’s System of Gas Purification, 


 ooeeeotmnaateaen | THE PURIFIED GAS REVIVES THE FOULED OXIDE. 
utility of proposed or patented processes; 
relative earning power to capitali- 

















Harpison- WALKER REFRACTORIES COMPANY, 
Farmers Bank Building, Pittsburg, Pa. 








REPRESENTING 


HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO CO. 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK CO. 
CLINTON COUNTY F. B. CO. 





MANUFACTURERS OF 


HIGH GRADE FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. 


We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands: 
BENEZET. CLEARFIELD, MUNRO “Ww. F. B.” 
WOODLAND, WIGTON STEEL, EUREKA, CORNING. 
H. & W. SPECIAL, WALLACE, TYRONE, CLINTON 
For use in every line of work in which refractory Material is required. 


Catalogues will be furnished upon application. ~ - - Correspondence and trial orders solicited. 
- Un zriting, kindly mention thie Jowmnal) 
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A Beautiful Pair. 
HUMPHREY FANCY ARCS. 


HE only distinctly new design of Gas Arc 

produced since the original Humphrey gave 
its powerful impetus to Commercial 
Gas Lighting and inaugurated a new 
business era. Our new lamps broad- 
en the field. 


GENERAL GAS LIGHT 60., 


Factory: KALAMAZOO, MICH. 
































——- 














-SAN FRANCISCO. LONDON, BREMEN, scores ame 
Ader 
REEVES T Hi E 




















REEVES MPG. G0. - - - - - New Haven, fonn. 


THE SEVENTH EDITION, ILLUSTRATED, 








— OF ’ THE — 


Handbook for (jas Engineers and Managers, 


By THOMAS NEWBIGGING, MLINST.C.E. 


This Edition of the “‘ Handbook for Gas Engineers and Managers” is a great improvement on all previous 


editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, ° $S.50O. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 


oo | PERFEGT ATTACHMENT. 


ee ean 
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This is No. 2. 


Height. 36 inches. 
Diameter,12 “ 
Shipping weight, 


Net weight, ‘BO Ibs, 
The products of 
combustion are 
entirely separate 
from the water. 
Entire water sur- 
faces are tin 


Price, $35.00. 


HOT WATER 


FOR BATHROOM AND KITCHEN Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 


TRADE MARKS, 

PAT E N 7 S 9 COPYRIGHTS. 
ROYAL E. BURNHAM, 

Solicitor of Patents and Coun- 
sellor in Patent Causes. 

833 Bond Building, Washington, D. C 


—_—_— —_—_ 


Send for Pamphlet on Patents. 
1418-tf 


Church’s Patent Trays. 


Reversible ; Strongest ; ; Most Easily Repaired. 
| Spectal Trays ~ ho ot 








1412-1416 Adams Street, Hoboken, N. J. 
We also Supply the Chapest and Strongest 


Reversible Bolted Trayse 
IN THE MARKET. 
| SEND FOR BOOKLET AND CIRCULARS. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 








is most easily, quickly and economically supplied by a 
Humphrey Crescent 
Instantaneous Water Heater. 


Prices range from $20 to $45. 
Every Heater GUARANTEED. 











Set a heater for every gas con- 
sumer. You will please 
them and increase _ » ie 
sale of gas at the Gas Analyses of All Sorts and Conditions, 
same time. oe: 
Analyses of Solid and 
Liquid Materials as Well, 


HUMPHREY CO., ‘That are needed by Gas Companies at 


any time in the conduct of their busi- 


Kalamazoo, Mich., ness, may be obtained from 


The only manufacturers in the World of a COM- 
PLETE LINE OF INSTANTANEOUS DR. W. H. BIRCHMORE, 
WATER HEATERS. 


Send to day for catalogue and discounts to | 


1421-tf 841 ADELPHI ST., BROOKLYN, N. Y. 








FRED. BREDEL, President. 


WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY 


Fd 
BN GIiWwEEHRS AND BUIUTDWENRS OF GAS PUAN TS. 


Ineiined Benches, own system, Rocupertive 


, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Plants, Purifiers, Oxide Elevators, "Hydraulic and Dry Coke Conveyors. ie, ” 


Special HMigh pn S sean Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULSS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


OFFICE, 405 KEENE ST., MILWAUKEE, Wis. 
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BRAY BURN ERS 


All Bray Burners are stamped with Name and Trade Mark. 


WILLIAM M. CRANE COMPANY, 










Are Used Hvery where, 


ERBecause they are the beat. 

Et.eliable absolutely. 

Accurately marked. 

“WZ ou can’t find a city in the world, 
with gas, not using therm. 


Refuse Imitations. Send for Blue Book. 


1131 & 1133 Broadway, New York City. 


AAbdbbbbbbbbdad bdbddbaddsedsddded 

















Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, %" to 72’, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 











Coke-Crushing and 
Secereening Plant, 


Erected in 1903 for Keystone Cal and Coke 
E= ; Co., Greensburg, Pa. 


t 








The machinery consists of 2-rolf Crusher, 46° 6'' centers 
Continuous Bucket Conveyor, and 4 6” dia. x 18 long 
Revolving Screen. The coke pocket is 58 ¥ 21’ x 24 
E SABE high, and is equipped with gates and chutes for chuting 
coke to cars. 





























~ = be in the hands of every manager of factory or power 
» plant. Write for them, 








LINK-BELT ENGINEERING COMPANY, 


Philadelphia. 
NEW YORK: PITTSBURG: CHICAGO: 
49 Dey St. Park Bldg. Link-Belt Machinery Co. 
pememnnnenieiieetens anil et AERO EB NS GE A TAS 
















JT. Fw. Tost. 
CHEMICAL ENGINEER 


—IN— 


GAS MANUFACTURE, 


P. 0. BOX 2043, PHILADELPHIA, PA. 


S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 








Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 





insulating Coupling for Dresser Bell and Spigot Cast iroe 
Pipe. Style 6. 





Link-Belt booklets on Coal-Handling methods should | 














SOME GAS COMPANIES GSN | FIELD’S ANALYSIS FOR THE YEAR 1903. Pipe Couplings, 
are on the qui vive for new sources of revenue. 
you? Allow us to post you on 
GAS FLASH SICNS. 
TEE OUI-sVivVvese co., 
153 Canal St., Grand Rapids, Mich. 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 35th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


| A. M. CALLENDER & CO., 42 Pine St., New York City. 


Are 











| 
| 
| 


2 ED sin 





| Clamps for Cast Iron Pipe. Style 414, 
Sleeves, Clamps, Crosses, Tees and 
Ells. 


—<—>-> 


My Insulating Coupling prevents the destruction ¢f pigs 
by electrolytic action, in either water or gas linea. 


SEND FOR CATALOGUE. 














WHAT PRESSURE DO YOU CARRY AT 


Let us know this and we will send you samples of the right burner for your pressure. We 


make Steward Burners checked for 8-10, 12-10, 15-10, 20-10, 
from 2-foot-to 8-foot. 


D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN., U.S.A. 
1 


THE BURNERS? 







25-10 Or 30-10, and ‘in sizes 
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. Lloyd’s Rubber Lute 
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the method of holding 
the rubber leaves the 


a contact edge entirely free 
\ 


\ _ and uniformly elastic for 
| sealing, and 


tide 








Patented Nov. 8th, 1904. 


ae 


é 


— re oaths 


Setar yma oncom 


LLOYD CONSTRUCTION CO., 
DETROIT, MICH. 
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MUELLER PIPE RERMUERD. 


RATCHET HANDLE PATTERN. 


» 
Daten ab ef 


ae ie Bess 





oe 
ie 
ss 
- cat 
ie: ater ; 


While it requires steel of good quality to make good reamer 
blades, it also requires good tempering to utilize the quality of 
the steel. 


Pig eo > es 


Mueller Pipe Reamer Blades are made of steel of good 
quality, and tempered in a manner to make the best use of its 
quality in the strength of the blade and the durability of its 
edge. 


Mueller Pipe Reamers will ream any size of pipe, from 3 to 3-inch. They are made in plain 
handle and ratchet handle patterns. The reamer illustrated is the ratchet handle pattern. 


Each reamer is carefully inspected and assembled, is given a test as near like actual service 
use as possible, bears the Mueller trade mark, and is unconditionally guaranteed. 


We also make ga* cocks, tapping machines and meter connections for gas works’ use. Catalogues upon application. 


H. MUELUER MPG. GD., DECATUR, Uhh, U. 3. Bh. 
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ROOTS’ 








GAS EXHAUSTERS. 


Installation showing 
our latest improved 
machines, with flex- 
ible rope coupling, for 
large units. »* .* .* 





SEND FOR CATALOGUE. 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 


120-122 Liberty St. 





CHICAGO OFFICE: 


1547 Marquette Building. 








SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. | Pela Be HANDBOOK ON GAS ENGINES, by G. Lieck- 


GAS ANALYST’S MANUAL. By J. Abady. $6.50. 

COX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1903. $5. 

GAS AND GAS WORKS. By Hughesand O’Connor. §2. 
POOLE ON FUELS. By Herman Poole. $3. 
se POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. | 


GAS — HANDYBOOK, by Wm. Richards. 20 
cen 
yn ON HEAT. By Thomas Box. 2d 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1. Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


meas A ee Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 
HEMPEL’S GAS ANALYSIS, $2.25, 


bean, re ote age ad FOR STUDENTS IN GAS MANU- 
ACTURE. $1.2 


Lgutp FUEL FOR “siiidiaiiiis AND INDUSTRIA 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 





feld 


| HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
| THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham, $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.50. 


FINANCES OF GAS AND ELECTRICITY MANUFAC- 
TURING ENTERPRISES. By Wm. D. Marks. $1. 


PRACTICAL PLUMBING. : By P. J. Davies. Vol. I. $3, 
Vol. Il. $4.50. 


A COMPARISON BETWEEN THE ENGLISH AND 
RENCH METHODS OF ASCERTAINING THE 
{ILLUMINATING POWER OF COAL GAS. $1.60. 
ELECTRICITY. 


mangers, F PHOTOMETRY, with Special Application of 
Electric Lighting. By A. Palaz, 8e.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. B y 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cenis. 


DOMESTIC ed FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 





| AMERICAN PLUMBING. By Alfred Revill. $2. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.0.D. 


A. Wi. CALLENDER & CO., 42 PINE ST., NEW YORK, 
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GEORGE ORMROD, Mangr. & Treas,, Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


“Ta 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Aiso, FLANGE PIPE, LAMP POSTS, Etc. 


WARREN FOUNDRY AND MACHINE CO., 


Werks at Phillipsburgh, N. J. 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


PROM THREE T0 FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Es 











GAS TAPPING MACHINES) === 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-inch. 
one ou to Pv} Gas 

‘om ‘or 
Bays’ Trial.” 


Send for a 


Get Linh 


DAYTON, 0. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
BOMPARY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


GEORGE R. ROWLAND, | 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


———- and Estimates furnished for the con- 
= acti ~ of new works or alteration of old works. Spec- 
jal ¢ attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


Practical Photometry, 


By William Joseph Dibdin. 
$3.00. 











Price, - - - + 
FOR SALE BY 
A.M. CALLENDER & CO., 








NO LEAKY JOINTS ON TI INIVHRSALI, PIPE. 


Specially adaptable fo 
wf High and Low Pressure Gas Main 
—, High and Low Preesure Water Main 
WRITE FOR PRICES. 


- 116 Nassau Street, New York City. 








=e 

E23 
=35 
Eo 
e 
=. 


=e 
3 
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UTICA PIPE FOUNDRY CO. cr 


es e 

= 2s: 
S=s 

uo ssisc 


CAST IRON PIPE and SPECIALS FOR WATER AND iis 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER > COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size. gas during altera- 
main can be tions and re- 


shut off in 30 pairs. : : 3: 
STOPPERS SENT ON 
TRIAL. 














Address: SAFETY GAS MATIN STOPPER 00., 108 E. 117th St., New York City. 


Fox HILL FOunprY, 


FF. FERGUSON ce SON, 
HOBOKEN, N. J. 








FINE OFT EnNnincGe 


GRATE BAR S 


FOR GAS WorHRkBS. 


STATIONARY, SHAKING, DUMPING. 
BARS FOR HAZELTON BOILERS. 


[BELT CONVEYORS 


EQUIPPED WITH 


BALL BEARING ROLLS 


ARE THE BEST, 
ee | the on mg greater efficiency, 
less , and the belts last 


longer longer than edna any other type of roll 
is employed 


PLANS AND ESTIMATES FURNISHED ON REQUEST. 

















The link Belt Machinery Co, 


No. 42 Pine Street, New Yérk City. | 
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(Copyrighted, 1894, by the AMERICAN METER OO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK, 
PHILADELPHIA, 


CHICAGO, 
ST LOUIS, 
SAN FRANCISCO. 









































PUBLIC LIGHTING TABLE. 














JANUARY, 1905 





'Wable No, 2. 
Table No. 1. 






























































Day or WEEK. 


Sun. | 
Mon. 
‘Tue. 
Wed. 
~ Thu. | : 
Fri. 
Sat. 
Sun. | | 
Mon. | § 
Tire. | 
Wed. 
Thu. {ti 
Fri 
Sat. 
Sun 
Mon. 
‘Tue. 
Wed. 
Thu. 
Fri. 
Sat. | 
Sun. (2° 
Mon. |2: 
Tue. |: 
Wed. 
Thu. (26 
Fri. 





FOLLOWING TIE 


MOON. 


Light. | Extinguish 


NEW 
Cl 


YORK 
TT. 


Au. Nieutr 
LiGnurine. 


Light. 


| Extin- 
guish. 





5.20 
20 
20 
20 


to 


oro 


20 
20 
20 
20 
8.50 
9 50 
10.40 


ocrocroror cr 


siL1.40 
12.40 AM 


1 40 
2.30 
3.30 


4.30 


No I. 
No I. 
No I. 


5.40 
2.40 
5.40 

40 
5.40 
5.40 





Sat. */28 
Sun. |: 
Mon. : 
Tue. 31) 


5.40 


| 5.50 


5.50 


5.50 


pm 5.00 4m 
6.20 
| 6.20 
6.20 


20 NM) 6.20 


| 6.20 
| 6.20 
| 6.20 
6.20 
6.20 
6.20 
| 6.20 
FQ) 6.20 
6.20 
| 6.20 
| 6.20 
6.20 
| 6.20 
\NoL. 
FM\No I. 
‘No L. 
PM| 8.00 PM 
| 9.10 
10.20 
}L1.30 
(12.40 AM 
LQ) 1.50 
| 2.50 
| 3.50 
4.50 
6.10 


| 4.30 | 
| 4.30 


P.M. | 


4.30 
4.30 


|| 4.30 


| 4.30 


A.M. 
| 6.30 
| 6.30 
6.3 
6.; 
6.: 


| 4.30 | 6.: 
1! 4.40 | 6.: 
|| 4.40 | 6.3 


4.40 


4.40 | 
| 4.40 | 6.: 
4.40 | 6.3 


4.40 


4.50 | 6 
|| 4.50 


| 4.50 


| 4.50 
| 4.50 | 6.5 
4.50 | 6 
450 | 6 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 


5.00 


5.00 | 
|| 5.00 
5.00 | 


5.00 
5.00 
5.00 
5.05 


1 5.05 








6.2 
6.2% 
| 6.2! 
§.2! 
6.2% 
| 6.5 ‘ 
G2 
cat 
6 











5.05 | 6.1: 




















TOTAL HOURS 
DURING 1905. 


LIGHTING 





By Table No. 1. 


January ... 
February.. 


Hrs. Min 
. 240.50 


.192.20 | 


161.00 


. .139.50 | 


August ... 
September . 
October... 
November. 
December . 


149.00 
161.50 
.173.00 


- 205.00 | 


. 211.00 
. 229.00 


By Table No. 2. 


January.... 
February. . 
March..... 


lirs.Min. 
423.2 


.3DD.25 


399.99 


1 ae : 


August .... 
September. 
October .. . 


| November 


| 


Total, yr. . 2245.00 | 


December. . 


Total, yr...3987.45 


280 25 


ehh 


44.50 


-401.40 


433.45 
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NEW YORK, 97 Liberty Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orieans Street. 
BOSTON. 814 Beacon Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET [LIGHTING COMPANY 


«ee» OF AMERICA .... 


cnrts___. WelSbach System 
Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for . 
STREET and PARK LIGHTING exclusively. \ 
Uniformly SUCCESSFUL in 150 Cities and Towns. ‘ 
By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 








POINTS OF MERIT? 
Economical, 
Attractive, 
It is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPAHRTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 





ST MARKET 








Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 








AN underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. 

The formula is simple--- 





THIS SHIELD : ITIS A 
IS THE GUARANTEE 

WELSBACH — AND A 
TRADE MARK. LSBA PROTECTION. 





Sell The Welsbach Brands. 

















The imitation stuff is bad for the customer-—-which is bad for you. 


The genuine Welsbachs---Burners or Mantles--make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and.Arch Sts., PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Period Ending July 3lst, 1904, has been Awarded 
Contracts in the Following Places for 


Standard Jouble-Superheater Lowe Water fas Apparatus. 


Augusta, Me. 
Bangor, Pa. 


Woonsocket, R. I. (2d contract). 


Brooklyn, N. Y. (4th contract). 
Cincinnati, 0. (2d contract). 


Scranton, Pa. (3d contract). 
New York City (14th contract). 


~ New Haven Conn. (2d contract). 


Watertown, N. Y. 
TOTAL SETS, 1904, . 


TOTAL DAILY CAPACITY, 1904, 
TOTAL SETS TO DATE, . 
TOTAL DAILY CAPACITY, 





Tampa, Fla. (3d contract). 
Westchester, N. Y. (3d contract). 
Bridgeport, Conn. (2d contract). 
St. Paul, Minn. (2d contract). 
Harrisburg, Pa. 

Pelham, N. Y. 

Reading, Pa. 

Springfield, Mass. (2d contract). 
Lynn, Mass. (5th contract). 


AE ES ee ae 
. 50,400,000 cubic feet. 

es as ee 
413 180, 000 cubic feet. 


The United Gas Improvement Wma 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890, 


Cnas. E. Grecory, * eo ee any og V.-Prest. & Treas, 
D. ABERNETEY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


26a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


262 — 
Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels ane Bulk. 
26a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 


88 VAN DYKE ST., BROOKLYN, N. Y. 
MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 








| 





Established 1854. Incorporated 1869. - ° ee eB ee 
LACLEDE Ardomeber Sows, 


Brick Manufg. Co., |czwsnat orrices: park now Bidg., N. ¥. city. 


FIRE BRICK .. WORKS: Weber, N. J. 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. DRS 
| Proprietors for the U. 8., Coze System ot 


tor the U, BCom Modern Coal Gas Plants, 


cae puss With either Horizontal, Inclined or 
Also tr Baath trane se 6 Depth Regenerative Vertical Rétorts. 


yy Read ither or Coke 
No. 1. Firing horizontal benches 
a with pulverized fuel, with either 
8 or 10 retorts in 1 setting, us- 
ing one furnace for two benches. 
Great saving in labor, fuel and 
life of retorts and settings. No 
elaboration of complex recuper- 
ation. 


Manufacturers of 





Cor. mencheilie Gal be Sulphur Avenues, St. Louis, Mo. | 


Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg.C0., xsreze| 


Manufacturers of the very best FOR, 
uality of Clay Retorts, Blocks, 
iles, Settings and Firebrick of | 
every description. | 
Also Miners and Shippers of Fireclay, al 
Sand, Ground Brick in Barrels. 


WORKS: EREISCHERVILLE, STATEN ISLAND. | 
OFFICE: 119 E. 23D STREET, NEW YORK CITY. | 


No. 2. Independent retort set- 
tings, taking all weight from re- 
torts. 

No. 3. Vertical retorts with ver- 
tical charge and discharge. Six- 
\ teen retorts in one bench. 


MODERN BENCH IRONWORK 














ISAAC C, BAXTER, President. 


worret samo,r JAMES GARDNER, JR., CO., 


ESTABLISHED 186. PETER YOUNG, Secre‘ary and Treas, 
Address - comemuoleniions to 

JAMES GARDNER, J , Boom 202 Lewis Bidg., 

PITTSBU Th RG, PA. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


B EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


—epa SO A A RN 
GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for patching retorts, putting ov 
mouthpieces, making up all bench- wok joints, lining blast 
furnaces an polas. cement is mixed ready for use. 
Econ nomic and thorough in ite work. Fully warranted tostick. 
Price List, f.0.b. BLOOMINGTON, INDIANA. 
fe mag byte — pounds, at wo ar 
In Kegs less than 100 “ we Ie 


Cc. L. GEROULD, BLOOMINGTON, IND. 


For orders East of Buffalo, , or Pittsburg, Pa.. trelght 
will be pala te =~ points. 








Bristol’s Recording Taxo. J. Surrs, Prest. J. A. Taytor, Sec. 


— BALTIMORE 


reemtee«™|RETORT & FIRE BRICK CO. 


cords of 
MANUFACTORY A? 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas. Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 


Gas Wes uwe. 
Simple in con- 
struction, 


accurate in operation 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 
Sitiver Medel, Paria Exposition 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Breoklyn, N. ¥. 

















JOHN DELL, 
President and General Manager. 


MISSOURI FIRE BRICK CO,, 


ESTABLISHED 
1882. 


———— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents 


or the Mitchell Patent Benches, Constructed with Half or “yA 

Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear ( linkering. The 

| eng is the Original Coal Firing Bench. 
rts 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


¢ also Erect Plain Benches with One to Six 


City Office: 
411 Olive Street, LST as 


Continental Bank, 








Dec. 26, 1904. American Gas Light Journal. 1029 


Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., ‘Toronto and Montreal, Canada. 

Four-Scoop and Four-Rake Charging and Discharging [Machines are operating in Detroit, Mich. 

These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 
pp Cr. A. BRON DER, __...s. 


Contracting Bneineecer and Builder, 
229 BROADWAY, NEW Yorn sz. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


S. F. HAYWARD, Treas. S. P. HAYWARD, Gen. [igr. F. C. SLADE, Engineer. 














‘ 


|, ). DESIGN, CONSTRUCTION AND EXTENSION 


—— 





COAL AND WATER GAS PLANTS, 
AUTOMATIC BALANCE, HIGH PRESSURE AND SERVICE GOVERNORS, 


ROOTS’ IMPROVED EXHAUSTERS. 


IRON SPONGE FOR GAS PURIFICATION, JONES JET PHOTOMETERS, 
PRESSURE REGISTERS, ETC., 


PLANS AND ESTIMATES FURNISHED COMPANIES CONTEMPLATING. BUILDING, EXTENDING OR 
IMPROVING. WIDE EXPERIENCE IN HIGH PRESSURE INSTALLATION. 








395 BROADWAY, NEW YORK. 188 SOUTH CANAL ST., guido, ILLS. 








ARTHUR R. CRUSE, President. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. “ = WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


4aam——— Plans, Specifications and Estimates Promptly Furnished on Request. 


MAIN AND SERVICE LAYINC. 


FRANK FLAVELL, Secretary. 











The Gas Engineer’s 





Gas and water companies about to lay new mains or services will find it useful to Laboratory Handbook, 


communicate with us. Our gangs are experienced and our plant is completely equipped 
for street main and service laying in all branches. These are our specialties. We are in a 
position to quote prices which will attract the attention of the economical manager. 


By JOHN HORNBY, F.I.C. 


a a 





Gas Company References. Correspondence Solicited. Price, $2.50. 
DRI no shite SULLIVAN BROS,., Flushing, N. Y, 





A. Me CALLENDER & CO,, 42 Pine 8t., N.Y. Cit: 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
~ Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean- Westmoreland Gas Coal. 


° STRIGTLY High Grade. 
pee te Carefully Prepared 


For Gas Making or 
Heavy Steaming. . 























Washington Building, New York. : 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 








COAL TAR 
— AN D-— 


PROFITS INCREASE AMMONIA. 


IN PROPORTION TO 








ECONOMY of PRODUCTION. 
A MARKED FEATURE OF 


JEFFREY MACHINERY 


Is THE 


Third and Enlarged Edition. 








GEORGE LUNGE, PhD. 


REDUCTION OF LABOR. Price, $15. For Sale by 


| IN NO RESPECT IS THIS MORE TRUE THAN 


IN OUR A.M.CALLENDER & CoO., 


PCOAL AND ASH |] _s2r»t0euxen von 


HANDLING LINE. For students in Bas Manufacture. 


THE JEFFREY MFG. COoO., Price, $1.25. For Sale by 


A. MM. Callemder c& Co, 
COLUMBUS, OHIO, U. S. A. 42 Pine Street, New York City. : 


NEW YORK, PITTSBURG, CHICAGO, —————————————————————————Ee 


OENVER, CHARLESTON, WW. YA. ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 


lea Sx ees ih en ae ee i. nee a en eee eee vee, houses, churches, theaters, halls, schools, stores or 
© 9 ? nog Page 

1 building. Also, the care and selecti f 

The Gas Engineer’s Laboratory Handbook, =| sx ss,,hultive, Ais, the cur and selection o 


By JOHN HORNBY, F.I.C. Price, $2.80, By H. 8S. NORRIE. 


Orders be sent to 
pena Price, 50 cents. Orders may be sent to 


A. Mi, CALLENDER & co., 42 Pine St., N. Yn | a.m. cALLENDER & CO., «2 Punt sr. X. Y.crrr. 








‘ 
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KELLER ADJUSTABLE 








Epmunp H. McCuiiovenr, Caas,. F. GopsHALL, H. C. Apams, Henry WHARTON, 
President. Treasurer, Secretary. Assistant Secretary 


COKE CRUSHER. | 
sees THE WESTMORELAND COAL C0. 
‘oan wy Chartered 1854. 





Correspondence Solicited. 





- Mines situated on the Pennsylvania and the Baltimore 


POOLE ON FUELS. and Ohio Railroads, in Westmoreland County, Pa, 











THE CALORIFIC POWER OF FUELS. | POINTS OF SHIPMENT: 
Sy BERMAN POOLE, F.C. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
unite | WATKINS (SENECA LAKE), N. Y. 
Second Edition. Price, $3- For Sale by 
A. Me CALLENDER & ©0., 42 Pine St, N.Y. Crrv. | Since the commencement of operations by this Company its well-known 











Coal has been largely used by the Gas — of New England and the 
. Ig Middle States, and its character is established as having no superior in gas- 
The Gas Engineer's giving qualities, and in freedom from sulphur and other impurities. 


Laboratory Handbook, | Principal Office, 224 South Gd St, Phila, Pa. 


By JOHN HORNBY, F.LC. | 
| 
| 


a SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND so lial OF 
PE TEE SE Petroleum and All Its Products. 


A. M. CALLENDER & CO., 
Pittsburg, Pa., and Philadelphia, Pa. 





| 
| 
} 




















42 Pine Street. New York City. 


BINDER forthe JOURNAL. “LE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


‘Toledo, O., and Pittshnurs, Pa. 


_ BROWNHOIST POWER TRAMRAIL 


_ SYSTEMS FOR HANDLING MATERIAL IN GAS HOUSES. 
































Price, $1.00. 


The Brown Hoisting Machinery Co., 


New Work. Cleveland. Pittaburse. 





A. M. CALLENDER & C@.,, 42 Pine Street, N.Y. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. 26 Broadway, New York City, 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. 
Pipe and Sinuous Friction Condensers of all Sizes. 











Tubular, 








Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
- Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


GAS PROPERTIES PURCHASED. 


Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Cerrespondence Solicited. 
180 Fulton Street, New York City, 


Valuation of Gas El ectricity 


and Water Works 
FOR ASSESSMENT PURPOSES. 


THOS. NEWBIGGING, M. rey and WM. NEWBIGGING, 
Assoc.M.inst.c.E. 


With an Appendix of Decided Cases. 


DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


PARK ROW BUILDING, N. Y. 


Established 1876. 


National Paint Works. 


PAINTS FOR METAL SURFACES. 
We Sell 65 Per Cent. of 9s ~ al Paint in the United 

















Second Edition. Price $2. For Sale by 


A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


iH MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, "°"",14""= 


SALES OFFICE : 
Great 7 Bidg., 


FACTORY: 
wepepert, 


SALES OFFICE 


92 William Stree‘ 
New York City. 














- 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
| 


flesigners 
and 


Builders 
of 


(tas Works. 













Sole 
-Lessees the 
. Wilkinson 





The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








QUINTARD IRON WORKS, ne See eee nnnes 
N. F. PALMER, | HuUMPHREYs & GLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 
MANUFACTURERS OF : BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
31 Nassau Street, ~ London, S. W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 


CAS AND ELECTRICITY PLANT. . 





COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, Engineer. PROPERTIES PURCHASED. 
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R. D. WOOD & CO., 


4OO CHHSINUT — } el PHILADELPHIA. 








CZURERS OF BUILDERS OF 


Cast Iron Pipe. | Gasholders. 


HEAVY LOAM dln Single or Multiple Lifts, with or without Metal Tanks. 
Dunham Specials, PURIFIERS, CONDENSERS, 


Hydraulic Work SCRUBBERS, BENCH WORK. 
9 
LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer for 


Gas Power Plants with Producers. Holder Cups. 


ISBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD, 


928,806,000 Cu. F*ecet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD, 


34,900,000 Cu. F"ecet Daily Capacity. 























© 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 








ee § —s The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidenta. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferries) 


NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retortsa. 


THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 


PRIOM, - - = - - = 6250. 
A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


GASHOLDERS AND STEEL TANKS 


AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 
Also Oil Storage Tanks, Stee] Roofs, Stand Pipes, Etc. 


We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 


Plans, Specifications and Estimates Cheerfully Furnished on Request. 














No. 239 Mill Street, CINCINNATI, OHIO. ’Phone, West 690 
BA STERN SA UES AGEN T: 
FRANK D. MOSES, 7 North Stockton Street, TRENTON, N. J. 








RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


J. ALEX. MAYERS, 


44 BROAD STREET, NEW YoR Hm cCivTyw, 


GAS ENGINEER AND CONTRACTOR 


FOR THE BRECTION OF 


COMPLETE GAS WORKS 


OR ANY PART THEREOF. 


COR RESFYPONDENCE PFPROMPYPTI YT ANSWERED. 


1904 DIRECTORY 1904 


OF AMERICAN GAS COMPANIES. 


a FC Oe eS Oe SY le le $5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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(842 = jelly & Fowler, = 1904 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N.Y., 


























MANUFACTURERS OF 


f Holder, 600,000 cu. ft. 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


er and Steel Tank was received by the Logan Iron Works 
of East New York. The contract was completed and the 





Contractors for 
Complete Works. 
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The order for this Triple-Lift Hold 
from the Union Gas Light Company, 











Bo you know That there is from 80 per cent. to 45 per cent. of heat, from coal used in 
making water gas, escaping via the stack valve unless your plant is equipped with 


“GREEN'S © ECONOMIZER | 


Do you know sl plants where it has already been installed the saving in fuel has been as high 
as r cent. 
. Send for booklet if interested. 


THE CREEN FUEL ECONOMIZER CoO., 


Sole Manufacturers in the United States. MATTEAWAN, Ni. Y. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL QF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


SGI West Forty-seventh Street, | 51, 53 & S55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK, ALBANY, N. Y CHICACO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 












HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 
CONNERSVILLE BLOWER 00., Connersville, Ind. EASTERN SALES OFFICE: 96-97 Liberty St., New York City, 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 


We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACH MEN T. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, ‘°"s2senP acs” 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
* 


“Have you Seen our Complaint Meter?” 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Staight-reading only. Good job. Good time. Good 


pam NN" KEYSTONE METER C0, Royersford, Pa 








DETROIT STOVE WORKS 


“Largest Stove Plantin the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 
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AMERICAN METER CO.. 


NEW YORK, st. tovis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


- HELME & McILHENNY, 


Mstablished i848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


me _—_METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION... CORRESPONDENCE SOLICITE?), 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT ERIE, PA... 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You. are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to atte “ 
to this matter now, before the Gas Stove season is at its height. Pri 
ably we can do such work in our factory better and cheaper than : yu 
can do it at home, and just now we can do it promptly. 








The BUHL METERS are as s good Meters as you can get. 


DETROIT METER COPIPANY, - - Detroit, (Mich. 








— 
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The Wester bas bansttuetion bampany D 
GRAND PRIZES AND GOLD MEDALS 


At the Universal Exposition, St. Louis, Mo., for Superior Excellence of 


GAS WORKS APPARATUS, VALVES and FITTINGS, 


DID NOT COVER ITS 


GASHOLDER WORK, 


AS EVEN OUR LARGE EXHIBIT SPAGE DID NOT PERMIT SUCH EXHIBIT. 


IF WE COULD HAVE MADE SUCH AN EXHIBIT 














A HIGH AWARD 


WOULD HAVE BEEN EARNED AND RECEIVED. 


WITH THE MOST MODERN WORKS AND FIELD EQUIPMENT THIS COMPANY IS FULLY 
PREPARED TO CONSTRUCT 


GASHOLDERS @ STEEL TANKS 


IN ALL SIZES.UP TO 750,000 CUBIC FEET CAPACITY. 


- To. 








OUR. SPECIFICATIONS AND PRICES WILL CONVINCE YOU. 


= aa 
- -# *] 


MlGM GAS GONSITUCION Company, 


FORT WAYNE, IND. 
NEW YORK OFFIGE, Room 4707, 44 Wall Street. SAN. FRANCISCO OFFIGE, 440 Mission Street 























